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Agreed Prices and Their Meaning to Foundrymen 


Influence of Labor on Cost of Castings Complicates Problem of 
Price Fixing—Rates on Old Material Prove Distinct Surprise 


OLLOWING the establishment of prices 

on pig iron, coke and a limited number 

of grades of scrap, the revision of gray 

and malleable iron, steel and nonferrous 
metal casting prices to conform to these schedules 
is to be discussed. Owing to the large number 
of plants involved and the variety of patterns to 
be considered, the undertaking is a stupendous 
one, yet it is not without the possibility of accom- 
plishment. The problem is 


the agreed quotations on pig iron and steel prod- 
ucts. More than 100 foundrymen were in attend- 
ance and the expressions of aid and support to the 
government, in whatever form the request might 
be made, were unanimous. A resolution was adopt- 
ed pledging the steel casting plants of the country 
and their output, their organizations, etc., to the 
government. For the purpose of co-operating with 
the general committee of the American Iron and 

Steel institute in establish- 
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actually of minor impor- 
tance. Therefore, in considering the question of price 
establishment in the foundry industry, labor is the item 
of first importance. That an equitable basis will 
be evolved that can be made to apply to all branches 

castings manufacture is certain, and when this 
has been decided upon the work of price revision 

ill be greatly simplified. 

On Friday, Nov. 16, a meeting of the open- 
hearth, converter, crucible and electric steel casting 
manufacturers was held in the Waldorf-Astoria, 
‘ew York, for the purpose of adopting a method 
f procedure in establishing prices to conform with 


Pittsburgh, and H. J. 

Koch, Fort Pitt Steel Casting Co., McKeesport, Pa. 
Owing to the large number of individual plants 
in the gray iron and nonferrous branches of the 
industry, the problem of price revision from the 
point of contact with these producers will be diffi- 
cult. A general meeting of gray iron foundrymen, 
representing more than 4000 shops in the United 
States, is not possible and the brass manufacturers, 
2000 strong, could hardly air their views in open 
meeting. The situation in the malleable and steel 
casting industries is different, since the total number 
of plants in each is limited to slightly more than 
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200. What method of procedure will be followed 
in the gray iron and nonferrous branches of the 
trade has not yet been decided upon, although 
it is certain that the work will have to be done by 
representative committees. 

At the recent annual meeting of the American 
Foundrymen’s association a war service board, 
consisting of five members was authorized, which 
should represent the gray and malleable iron, steel 
and nonferrous branches of the casting trade. 
This board has been appointed by Benj. D. Fuller, 
president of this organization, and is constituted as 
follows: R. A. Bull, chair- 
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stacks will be the recipients of tonnages only when 
the nearby furnaces are unable to make deliveries. 
How this will work out in the great southern iron 
producing district only can be conjectured, but in 
periods of limited demand, it is certain that these 
furnaces will absorb the necessary freight to enable 

them to compete with northern furnaces. 
Throughout the year the scarcity of coke and 
the high prices that have been prevailing for this 
fuel, have made foundry operation unusually diff- 
cult. While prices were established some time 
ago on furnace coke at $6 a ton, only recent 
ly were agreed prices an- 
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sociation, American Institute 

of Metals, American Malleable Castings association 
and the Steel Founders’ society. Since this board is 
intended to form a point of contact between the gov- 
ernment and the foundry industry of the country in 
securing castings of proper quality at desired rates 
of production, at fair prices, etc., many  sub- 
committee undoubtedly will be appointed to repre- 
sent the various specialized lines of each branch of 
the casting trade. 

Of further interest to foundrymen is the schedule 
of differentials for various grades of pig iron fig- 
ured upon the base price of $33, furnace, for No. 2 
foundry and basic iron. This announcement has 
clarified the situation and is published in full in 
one of the accompanying tables. It should be 
noted that the base price for No. 2 foundry iron 
is $33, furnace, regardless of where the producing 
plant is located. Therefore, the differentials that 
have existed on southern iron and which repre- 
sented the freight rate to the Ohio river have been 
wiped out entirely. The natural tendency of pig 
iron purchases, therefore, will be in the ‘direction 
of lowest freight rate and the distantly located 


ticularly in view of the per- 
sistent rumors that there may be an upward revis- 
ion about the first of the year. The scarcity of spot 
coke is attributed to the car shortage and producers 
are unable to secure sufficient equipment for their 
regular trade. The railroad question is, of course, 
the most vital problem demanding solution in con- 
nection with the foundry fuel shortage and it is 
doubtful if conditions will improve this winter. 
Government prices on old material come as a 
distinct surprise to the trade. The grades on which 
quotations have been agreed upon include cast iron 
borings, machine shop turnings, No. 1 railroad 
wrought and No. 1 heavy melting steel. Further- 
more, the maximum prices announced, in every 
instance are in excess of the quotations prevailing 
in the various important scrap markets. No. | 
heavy melting steel has been fixed at $30 per 
ton, consuming point, whereas quotations prior to 
the announcement of this price did not exceed 
$28, and at Birmingham this material could be 
secured as low as $20. No. 1 railroad wrought was 
fixed at $35 and cast iron borings and machine shop 
turnings at $20. All of these prices are based 
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on gross tons, f.o.b. consuming point. 


prices uniformly on a gross ton schedule is the fore- 
runner of uniform practice along this line and 
ultimately will lead to the elimination of net prices 
for old materials, thereby making the sale weight 


uniform in all mar- 
kets. In the announce- 
ment of pig iron dif- 
ferentials, 
have been eliminated 


grades 


entirely and the 
schedule is based on 
the silicon, sulphur, 
phosphorus and man- 
ganese content. This 
will give added im- 
petus to the purchase 
of iron on chemical 
content only and hur- 
ries the day when 
grades and fractures 
are consigned to the 
discard. Although 
the bulk of the pig 
iron tonnage in re- 
cent years has been 
bought on analysis 
only, nevertheless, 
many  foundrymen 
have adhered to the 
archaic practice of 
specifying grade and 
many still place their 
dependence upon 
fracture. The only 
reference to grade in 
this announcement is 
to No. 2 foundry iron 
which should be 
equivalent in analy- 
sis to an iron con- 
taining 1.75 to 2.25 
per cent silicon and 
not over 0.05 per cent 
sulphur. The remain- 
der of the differen- 
tials are on analysis 
basis and the agreed 
compel 
purchases to be made 
on chemical content 
only. 

Probably the most 
disturbing factor that 
has been introduced 


prices will 


into the situation is the implied suggestion of the 
possibility of the abrogation of existing contracts. 
In a questionaire sent to the manufacturers of 


Tae FOUNDRY 


Basing these 








Recommended Differentials 

By agreement between the general committee on steel 
and steel products of the American Iron and Steel institute, 
and the war industries board, approved by the President, 
the base price of No. 2 foundry iron and also of basic iron 
was fixed at $33 per gross ton, f. o. b. cars, furnace. From 
these base prices, the sub-committee on pig iron, iron ore 
and lake transportation has reported to the general com- 
mittee a list of differentials which the general committee 
believes is fair and reasonable and in accordance with the 
usages of the trade, and therefore recommends to the iron 
industry that the same be adopted to take effect imme- 
diately. It is hoped there will be no hesitancy in accepting 
this recommendation. The list follows: 


The grade of No. 2 foundry iron to be equivalent in analysis to: 


ME ceva weed escteCaccwateb weiwacuane wes $hs 1.75 to 2.25 
eer TOT ETE EE CET ECCT ERE TOCL TT Cer Not over .05 
No. 2 soft southern iron equivalent to No. 2 foundry of same silicon 
content. 
Differentials from the above base price for No. 2 foundry iron to be 


made for the following changes in specifications: 


Per gross ton 


renee (Gil, SU a a oe Bes $1.00 under base 
Foundry iron running silicon 1.00 to 1.75 .50 under base 
Foundry iron running silicon 2.25 to 2.75— .50 over base 
Foundry iron running silicon 2.75 to 3.25— 1.50 over base 


Foundry iron in excess of 3.25 silicon, add $1.00 per gross ton for each 
% per cent of silicon over the price for 3.25 silicon iron. 
Manganese, sulphur and phosphorus variations to be adjusted as for- 
merly customary in each district having respect to the base price. 
_ Where iron is sold by fracture, the usual grading prevailing in each 
district to continue: . 
PEAMORHTG 1908 66666 cc cdcsnces $0.50 per gross ton above base 
BOCssemier iON 6.605 10 per cent per gross ton above base 
SENG TUE - a5 es we wee era deeeeiex band cxnediasnceaneeenes Base price 


CHARCOAL IRON 


Southern or warm blast charcoal iron, a maximum of $10.00 per gross 
ton above base for iron ranging 0.40 to 0.60 phosphorus, and silicon 1.00 
to 2.00. 

For grades running below these analyses, corresponding reductions as 
usual to the trade to be made. 

Cold blast charcoal iron, a maximum of $22.00 per gross ton above 
base with customary reductions for lower grades, as recognized by the 
trade. 

Lake Superior iron, $2.50 per gross ton above base for iron averaging 

.25 silicon. Other grades to be adjusted as per the custom of the trade 
depending upon the silicon, phosphorus and manganese contents of the 
iron. 

All of these charcoal iron differentials to be considered in connection 
with the base price. 


HIGH SILICON OR SILVERY IRON 
For iron containing: 


6 per cent silicon.......... $7.00 per gross ton above base 
7 per cent silicon.......... 9.00 per gross ton above base 
& per cent sitcom... 22.6.0. 11.50 per gross ton above base 
9 per cent silicon........-. 14.00 per gross ton above base 
10 per cent silicon.......... 17.00 per gross ton above base 


$3.00 per gross ton advance for each 1 per cent silicon for 11 per cent 
and over. 


BESSEMER FERROSILICON 


For iron containing: 


10 per cent silicon........-. $22.00 per gross ton above base 
11 per cent silicon.......... 25.30 per gross ton above base 
12 per cent silicon.......... 28.60 per gross ton above base 


LOW PHOSPHORUS IRON 
Iron containing phosphorus and sulphur not exceeding 0.04, and silicon 
not exceeding 2 per cent: 
For copper bearing iron.... $17.00 per gross ton above base 
For copper free iron....... 20.00 per gross ton above base 
A sliding scale of $1.50 per gross ton advance for each reduction in 
phosphorus of 0.005 per cent below 0.04 and $1.75 per gross ton advance 
for each 1 per cent of silicon in excess of 2 per cent 








dorsement of this heinous offense. 
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While it may seem to be the proper course of 
procedure to the foundryman who is covered far 
into the future for pig iron at prices greatly in 
excess of those agreed upon, nevertheless he must 
not overlook the fact that the abrogation of con- 


tracts will be tar- 
reaching in its effect 
and will apply equal- 
ly to the casting or- 
books 


based on high mar- 


ders on his 


ket quotations, and 
these would: have to 
be revised downward 
if this action were 
taken. On the other 
hand, the foundry- 
man who still has 
a large tonnage of 
low priced iron com- 
ing to him on uncom- 
pleted contracts 
hardly would care to 
have these cancelled 
and the agreed prices 
substituted therefor. 

Regardless of the 
foregoing considera- 
tions which might 
be characterized as 
selfish, a moral ques- 
tion of great magni- 
tude is involved. If 
our government sanc- 
tions a practice that 
has been held ille- 
gal by our courts 
and which has 
consistently been 
frowned upon by the 
trade, what will the 
future hold in store 
for the American 
business man in his 
contractural re- 
lations? The viola- 
tion of the treaty 
with Belgium is the 
most noted contract- 
breaking episode in 
history and the adop- 
tion of a contract ab- 
rogation policy would 
be our favorable en- 
In the iron and 


steel industry, other than the casting trade, 42 
agreed price schedules already have been issued and 


‘ron and steel by the federal trade commission, the American Iron and Steel institute committee 


inquiry was made for opinions on this subject. 


will issue at least 30 more. 


Furnace for Melting Copper-Zine Alloys 


New Induction Unit Recently Developed by Philadelphia Com- 
pany, Designed Primarily for Utilization in Rolling Mills 


HE Ajax Metal Co., Phila- 
delphia, which is_ building 
the Ajax-Wyatt electric fur- 
nace f melting 
alloys has designed the furnace princi- 
pally with a view toward its utilization 
in rolling mills. Like the Schneider fur 
nace, the Ajax-Wyatt is of the closed- 
channel induction that 
it is operating, a pool of molten metal 


for copper-zinc 


type, so when 
exerts an hydraulic pressure upon that 
metal in the closed channel. This chan 
nel constitutes the 
the current path. 
in the channel because of 


secondary loop of 
Heat is 
the 
cross-section and the consequently high- 
er resistance. Motor 
circulation is set up at the acute angle 
of the V-shaped channel, which is lo 
cated at the the 
furnace and communicates with the main 
body of the the 
of the diverging arms of the V. 


generated 
restricted 


effect in causing 


lower extremity of 


furnace through ends 

Consisting of the body, the channel 
portion and a transformer, the furnace 
unit is built to be 
The 
adapted to receive a 
metal and melt the 
down into it, consists of a 
jacket fitted with a spout. In 
of construction, the 
terposed between the body of the fur- 
nace and the which the 
lower part of the channel is built. In 
this way a shell type of transformer is 
built into the unit part of 
the the 
This, it is claimed, reduces the number 
of metal parts, avoids interruptions of 


rotated about trun- 


nions. furnace body, which is 


molten 
metal 


por 1 of 

pieces of 
lined 
this 


transformer is in 


steel 


type 


within 


casing 


and forms 


frame of complete furnace. 


the magnetic circuit and reduces heat 
losses. 
The transformer is of the single-phase 


shell type. The channel is rectangular 


in cross-section and at its extremity 
forms an acute angle. At the point 
where the channel communicates 


with the pool, acute angles are avoided. 
The channel ends meet the pool in a 
generally vertical direction at the outer 
edges of the pool and on opposite sides, 
thus enabling a stirring 
exerted upon the liquid in the pool 
when circulation through the channel 
up. When electric currents 
traverse fluid conductors and flow in 
opposite directions, 


action to be 


is set 


electro-dynamic 
forces are set up in the connectors in 
directions perpendicular to the lengths 
of the conductors and these tend to 
repel each other. If the conductors 
are not parallel, corresponding hydro- 
dynamic forces tending to 
motion of the fluid 
conductor are set 


produce 
parallel to the 
up. This phenom- 
known as motor ef- 
Ajax-Wyatt 
motion of the molten 
metal and hence circulation. Although 
Joule effect and pinch 


enon is what is 
fect, and in the 
furnace causes 


electric 


effect also are 


present, motor effect is said to be of 
prime importance in starting and 
maintaining circulation of the metal. 


Rapid charging of this type of fur- 
nace incurs no possibility of the metal 
solidifying in the secondary channels, 
or in the lower portion of the pool, it 
is said, the only precaution necessary 
being to exercise care in preventing 


the bridging of the charge. The fur- 








nace may be tightly sealed,,as the 
forces which act in the channel are 
asserted to have the ability to carry 
the heated metal upward and thus 
bring it in contact with the metal to 
be melted. 

At present the furnace is made in 
two sizes with ratings of 30 and 60 
kilowatts, respectively, and designed 
to operate with single-phase, 60-cycle, 
220-volt current. The power factor 
of the 30-kilowatt furnace is 85 per 
cent and of the 60-kilowatt 
72 per cent. The load 
proaches 100 per cent. For starting, 
the smaller furnace requires a 75- 
pound starting charge while the larger 
unit requires a charge of 125 pounds. 
The smaller unit pours 300 pounds in 
one heat, while the large unit pours 
600 pounds. Melting rates of the two 
furnaces are 6% to 9 pounds per kilo- 
watt-hour for the smaller unit and 
7% to 11 pounds per kilowatt-hour 
for the larger unit; the lower figures 
were obtained when a 70-30 alloy 
was melted in the form of bulky turn- 
ings, while the higher were obtained 
with extrusion metal consisting of a 
60-40 alloy—the usual rolling mill 
mixture. The temperature of the cast 
metal averages about 2000 degrees 
Fahr. ] 

This furnace, 
of development, 





furnace, 
factor ap- 


in its present stage 
is intended only for 
melting copper-zinc alloys carrying : 
not more than 3 per cent of lead. 
When once started, it is necessary to C 
keep the furnace in continuous opera- 
(Concluded on Page 547) 





























TWO VIEWS OF INDUCTION FURNACE DEVELOPED BY AJAX METAL 
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Organizing a Malleable lron Foundry in 90 Days 


How Richmond, Ind., Foundrymen Overcame Difficulties Imposed by an 
Inadequate Supply of Labor and Poor Delivery of Building Materials 


HIS is a true story. If it 

proves to be stranger than 

fiction, it is because American 

ingenuity has been compelled 
to go to great lengths in order to solve 
the complex problems of present-day in- 
dustrial activity. The scene is Rich- 
mond, Ind., and the principal characters 
are four men who decided in 1916 to 
operate a malleable foundry. 

In arriving at this decision, the four 
men took into account the unusual con- 
ditions prevailing at the time. It was 
clearly evident that the unusual demand 
for castings was far in excess of the 
existing productive capacity of found- 
ries. The same activities which stimu- 
lated the demand for castings had the 
effect of slowing-up deliveries of other 
kinds of material. This feature of the 
situation made it necessary to devise 
ways and means of securing equipment 
in the shortest possible time and if the 
proprietors were to enjoy the benefits 
of the existing high markets, they could 
ill afford to lose time in getting the new 
foundry under way. 


Utilize Tractor Plant 


Therefore, when the question of build- 
ing was considered, they eliminated the 
possibility of erecting a new foundry, 
and promptly purchase a 
plant already built which would be suit- 
able for their purpose. After investigat- 
ing a number of factory buildings, they 


decided to 


chose one which had formerly been used 





for making agricultural tractors. This 
plant was situated near the business dis- 
trict of Richmond, Ind., on the main 
line of the Pennsylvania railroad. It 
consisted essentially af a large brick and 
wood building of mill construction, hav- 
ing a high roof, and was unusually well 
lighted by large areas of sash in the side 
walls and cupola. Most of the sash in 
the cupola were pivoted, thereby afford- 
ing good ventilation. This large build- 
ing appeared to fulfill the requirements 
of a model molding room for a malle- 
able foundry. 

The deal by which the old tractor 
plant was acquired was negotiated Nov. 
1, 1916. Two of the four men, who had 
been associated with one of the largest 
manufacturers of malleable castings in 
the United States, immediately assumed 
the task of putting the building in shape 
They found it 
necessary to tear up the floor in the 
main building, to install an automatic 
sprinkler system throughout the plant, to 
make a number of alterations in the 
roof construction of the main building, 
and to build a structure adjacent to this 


for foundry purposes. 


building to house the annealing ovens 
and core room. 

In general, it was not necessary to 
make any radical changes in the large 
building which was to be used for the 
foundry proper. As shown in Fig. 1, 
which is a view of part of the mold- 
ing floor, it was only necessary to install 
the wood stalls separating the molding 
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floors. These are clearly shown in the 
illustration. Each molding floor was 
equipped with a hand squeezer made by 
the B. & B. Mfg. Co., Indianapolis, and 
snap flasks made by the Diamond 
Clamp & Flask Co., Richmond, Ind. The 
entire plant was then piped for com- 
pressed air and water. The air lines 
were supplied with air at a pressure of 
from 60 to 65 pounds per square inch by 
a Chicago Pneumatic Tool Co. air com- 
pressor situated in the southeast corner 
of the building. 


The 10-Ton Furnaces 


It was found necessary to make slight 
alterations in the building to accommo- 
date the melting equipment. Profiting 
by their experience with the large manu- 
facturer of malleable castings, the two 
men designed a type of 10-ton air fur- 
nace best adapted to their purpose. One 
of these units is shown in Fig. 2. Each 
furnace is essentially of the approved 
design commonly employed in malleable 
foundries, but is of unusually substan- 
tial construction. Brickwork is encased 
in heavy castings held in place by ver- 
tical steel rails anchored in the ground. 
The blast enters the furnace through 
five nozzles connected to a blast pipe 
which passes underneath the molding 
floor, thereby overcoming the objection of 
having an overhead pipe obstructing the 


headway over the furnace. A _ centri- 
fugal blower manufactured by the 
Clarage Fan Co., Kalamazoo, Mich., 


FIG. 1—~VIEW OF THE MOLDING FLOOR IN THE RICHMOND MALLEABLE CASTING CO.’S PLANT, RICHMOND, IND. 








FIG. 2—ONE OF THE TWO 10-TON 


blast for each 10-ton furnace. 


provides 

These fans are driven by individual 10- 
horsepower, 60-cycle, 3-phase 
made by the 


Schenectady, N. Y. 


motors, 


General Electric Co., 


With the exception of the two double 


bungs, each bung is made of a single 
re-inforcing forging, a single row of 
refractory fire brick, and a single ad- 
justment device of the lever type The 


double bungs which are removed for 
charging the furnace, consist of two of 
the ordinary bungs bolted to- 
gether at three places. The center bolt 
serves as a catch for the hook of a l- 
ton chain hoist made by the Wright Mfg. 


Co., Lisbon, O., which traverses an I- 


single 
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AIR FURNACES— THE BLAST 
TO FURNACE 


beam suspended from the roof trusses. 
This arrangement is clearly shown in the 
illustration. The rectangutar brick struc- 
ture at the right serves as a bin for the 


coal which is used for fuel in the fur- 
naces. The ashpan is shown in the fore- 
ground. The furnace is charged at 
about 7 o’clock in the morning and at 
12:30, and pouring is commenced at 
about 11 o’clock in the morning and 
about 4:30 in the afternoon. The metal 


is tapped from each side of the furnace 
is carried direct to the 


The pour-back 
vd 


and molds in 
small distributing ladles. 
platform is shown at the left of Fig. 
Skimming doors are provided on either 
side, as indicated in the above illustration. 


CASTINGS 
OVENS 


IS PROVIDED 
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PIPE EXTENDS UNDERGROUND FROM BLOWER 


Unusually serious difficulties were en- 
countered in attempting to build the ad- 
dition in the foundry to house the an- 
nealing ovens. It found that 
could not be secured in less than six or 


seven months, 


was steel 


lumber 
dealers and contractors were approached 


and when local 
on the subject of providing large tim- 
bers on short notice, they replied that it 
was necessary to order the lumber from 
Alabama and that it could not be 
cured in less than six months. Rather 
than be balked by these obstacles, the 
president of the newly-formed company, 
accompanied by a gang of 10 men went 
into the woods near Richmond and there 
they cut and shaped the timbers which 
were used as roof trusses for the new 
building. This expedient saved many 
months in the period required for con- 
structing the new building, and was une of 
the factors which enabled the builders to 


se- 


complete construction work promptly. 
The heavy roof truss construction is 
clearly shown in Fig. 3, which is a 


view in the annealing room. 
Routing of Castings 


The core room, hard iron cleaning 
room, annealing ovens, soft iron cleaning 
room and shipping department are in a 
large room in the new building parallel- 
ing the molding floor. As shown in 
Fig. 7, which is a plan of the foundry, 
this arrangement provides for a steady 
movement of the castings in a straight 
line as they progress through the various 
stages of manufacture. 

In the hard iron cleaning room, the 
castings are cleaned by a combination 
sand-blast and tumbling barrel made by 
the MacLeod Co., Cincinnati, and tum- 
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FIG. 4—VIEW IN THE CORE ROOM SHOWING ECONOMICALLY CONSTRUCTED RACKS AND CORE OVENS 


bling barrels made by the W. W. Sly 
Mfg. Co., Cleveland. The dust from 
this equipment is collected in a MacLeod 
dust arrestor shown in Fiz. 6. Cast- 
ings which have been annealed are 
cleaned by the sand-blast barrels and 
tumblers all made by the W. W. Sly 
Mfg. Co., Cleveland. 


The Annealing Ovens 


The annealing ovens are of the type 
shown in Fig. 3. The four ovens are 
coal-fired from fire boxes at the rear. 
Hot gases from over the grates enter 
the annealing chamber at the top and 
circulate downwardly over the castings 
and are exhausted through adjustable 
vents near the floor. The doors are 
made in four sections, each of which 
consists of a double row of bricks se- 
curely packed in heavily braced channel 
iron frames. Pending the arrival of a 
crane which will operate on the I-beam 
shown in Fig. 3, it has only been pos- 
sible to move the two smaller sections 
of the doors into place. This has neces- 
itated building-up the additional open- 
ng with common brick and tearing this 
ut after each heat. When the new 
rane is in place any one of the four 
ections of the door can be handled 
asily. The charging boxes containing 
the castings are handled by the charger 
hown in the illustration. As indicated 
Fig. 7, the core room is in the north- 
st corner of the building. Coremak- 
s’ benches are situated along the east 
vall while the core oven and the core 
storage racks occupy the west section 
f the room. The core racks have 
proved of unusual value in handling the 
light cores used in the foundry. They 
consist of two standards of wood, 


er 


drilled for l-inch pipes which serve as 
racks for core trays. 

The arrangement of the various de- 
partments of the foundry is ideal for 
the economical handling of material. 
As shown in Fig. 7, the raw materials 
consisting of coal, pig iron and scrap 
enter the foundry proper at the west. 
Here the materials charged into the fur- 
nace are placed on wood trucks, as 
shown in Fig. 5. It will be noted in 
this illustration that a few of the trucks 
are numbered on the side. These num- 
bers, which in one case is 385 and in 
the other 392, refer to the number of 
pounds of a certain material which 
placed on the truck. The 
truck, with its approximate weight of 


should be 


charging material, is placed on a plat- 
form scale made by the Fairbanks Co., 
New York, and is then hauled to the 
furnaces for charging. It is expected 
that in a short time these trucks will 
be handled to and from the storage yard 
and the furnaces by an electric storage 
battery truck. The castings in the clean- 
ing room are handled in the steel bar- 
rels shown in Fig. 6. These barrels are 
made by Ohio Mfg. Co., Painesville, O. 

Sorting the castings after they have 
been cleaned in the annealed iron clean- 
ing room, is a difficult problem because 
many of the pieces are of unusually 
small dimensions. A recent order filled 
inthe foundry called for 50 tons of small 
chain links. As each of these links 





FIG. 5—CHARGES FOR THE AIR FURNACES ARE CARRIED FROM THE 
STORAGE YARD TO TRUCKS 
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weighed 0.04 pound, there were 2,500,000 
pieces in this single order. To facilitate 
the sorting of the castings, an inspection 
and sorting bench has been provided in 
the shipping room. The castings are 
‘taken from boxes on either of two sort- 
ing benches and are thrown into receiv- 
ing boxes which are placed in a row be- 
tween the benches. All out-going cast- 
ings are weighed on floor scales made by 
the Howe Scale Co., New York. 


Pay Molders’ House Rent 


The installation of equipment and ma- 
chinery, although offering many diff- 
culties, was accomplished in an unusually 
short time. The most serious stumbling 
block to the rapid 
efficient organization was the scarcity of 
labor. Long before the plant was ready 
for operation, it became 
scour the country 


After considerable effort in this direc- 


formation of an 


necessary to 
for good molders. 


tion, it was found advisable to offer an 
inducement to molders who would be- 
come steady workers in the new plant. 
Accordingly, men were brought to Rich- 
mond from other labor centers with the 
understanding that houses would be pro- 
vided for them and their families and 
that the rent would be paid by the com- 
pany. This plan proved so successful 
in the earlier stages, that the company 
has adopted it in a general way. The 
fact that the company pays the rent is 
not allowed to have any bearing on the 
amount of wages paid the men. This 
policy, together with the knowledge that 
as soon as the man leaves the employ of 


the company his rent automatically 





FIG. 6—CASTINGS ARI] 


HANDLED IN 


important factor in 


reliable 


stops, has been an 


building up a permanent and 
labor organization 

In addition to the inducement that 1: 
offered because of the rent-paying propo- 
sition and because of the unusually good 
working 
foundry, the 
make the wages attractive to workers. 
Molders who come to the Richmond 


conditions obtaining in_ the 


proprietors endeavor to 
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shop for work and are accepted are put 
to work on a day-work basis. An actu- 
rate record is kept of the production of 
molds for each day, and as soon as a 
man acquires the skill and speed neces- 
sary to turn out a sufficient number of 
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is almost impossible to secure experi- 
enced molders. For that reason, many 
of the men who are doing molders’ work 
are novices. To counteract the inex- 
perience of many of the workmen, the 
molding operations have been reduced to 
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THE CLEANING ROOM IN STEEL BINS 


ls to make more money at piece 


mol 
work than he is already making at dav 
work, he is placed on a piece-work basis. 
rhere is no tendency on the part of the 
owners of the foundry to interfere in 
iny way with the amount of money a 
molder can make. It is felt that the 
extra production warrants the highest 
amount that a man can possibly make. 
Despite the offer of good wages, it 
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the simplest form. Most of the work is 
performed by means of match-plates and 
vibratoss used in connection with snap 
flasks. No great amount of molding 
skill is required to operate these devices, 
and it has been found that inexperienced 
men can be trained in from six to eight 
weeks to turn out unusually good work 
with this equipment. Most of the cast- 
ings made in this foundry consist of 
light and heavy hardware parts, 
wrenches, clamps, parts for hay-carriers, 
automobile castings and parts for lawn- 
mowers. 


Pours First Iron in 90 Days 


In spite of the difficulties encountered 
in perfecting this organization and in- 
stalling the equipment the plant, which 
was acquired Nov. 1, 1916, was ready for 
operation Jan. 31, this year, and on this 
day the first heat was _ successfully 
poured. This performance, which in 
reality means that a complete malleable 
foundry was put in operation in 90 days, 
was due principally to determination of 
the men interested to avoid and over- 
come the obstacles imposed by present 
day deliveries of material. 

The details of the organization were 
worked out by W. J. Blackmore, secre- 
tary and general manager, and C. D 
Calvelade, superintendent. J. M. Lontz, 
president, and H. R. Lontz, vice presi- 
dent and treasurer, were also responsible 
for overcoming many of the difficulties 
encountered. 


The Detroit agency of the Whiting 
Foundry Equipment Co., Harvey, IIl., 
is now in charge of R. E. Prussing, 
318 Penobscot building. Mr. Prussing 
has been connected with the Whiting 
Foundry Equipment Co. for the past 


10 years. 














Employment of Female Labor in the Foundry 


a 


Only by Elevating Coremaking to an Attractive Occupation Can 
Foundrymen Hope to Hold the Services of Efficient Women Workers 


HE present and growing 
shortage of male help brings 
up the substi- 
tuting female labor therefor. 


problem of 


Casting plants are especially hard hit 
as the nature of most foundry occu- 
pations is such as to employ only 
vigorous, robust men, many of whom 
are being drafted and the more at- 
tractive employment of other lines is 
tempting others away. 

In the molding department of the 
foundry there is little opportunity 
for the utilization of female help with 
present facilities and arrangements. 
However, for small 
stay as the 


making 
women have come to 
work is especially adapted to female 
labor. 
arranged their small coremaking on 
female help, but 
only a small number have done it in 
a manner to make it an attractive 


cores, 


Many foundries already have 


a basis to utilize 


occupation for the average type of 
woman worker. 

There is nothing inherent in the 
work of making small cores that is 
disagreeable, unsanitary, or unduly 
laborious for women. If cores were 
food products and made in “Sunshine’ 
Biscuit” bakeries where all the smoke 
and dust are kept out of the de- 
partment where women are employed 
provided with 
convenience to 


and where they are 
every comfort and 
make their work attractive, coremak- 
ing would have as many and as de- 
sirable types of applicants as the 
more modern fancy biscuit and con- 
fectionary plants. 

It is possible to make the occupa- 
tion of coremaking an attractive one 
to a good class of women and the 
foundry that elevates this occupation 
to such a basis reaps a harvest of 
reduced costs, lessened spoilage, accu- 
rate work and an increased volume of 
output. It is not a difficult problem 
to arrange a core room satisfactorily, 
is it involves only the selection of 

proper location permitting the mak- 
1g of small cores where the smoke, 
ust, noise and disagree- 
ible atmosphere of the average foun- 


generally 


dry can be eliminated 

Such a place usually is found for 
yatternmaking, but the coremakers 
too frequently are compelled to work 
in an atmosphere of stifling smoke 


and gases, with surroundings of dirt 


and caked grime that can only induce 
low human standards to tolerate. 
Simply partitioning off a corner of 
a smoky, dirty foundry or coremaking 
department is far from solving the 
problems properly, although many 
foundries get away with such make- 
shifts and do fairly well with women 
coremakers employed in such parodies 
of desirable work rooms. All too 
often these rooms become a hanging 
out place for an element of the male 
labor about the foundry, which de- 
makes for 
indifferent and low output. 


stroys all discipline and 


Simply replacing male coremakers 
will not get the results that are possi- 
ble, as the whole subject needs to 
be studied with an understanding 
of how best to utilize women workers. 

First, they must have an absolutely 
wholesome atmosphere to 
This is impossible 


work in. 
when cores are 
baked in the same room in which 
they are made. 


Good Working Conditions Essential 


Second, the women coremakers must 
be separated from the male workers 
and should be assisted and instructed 
by as few men as possible and these 
should be of a type _ selected for 
their general desirability and under- 
standing of the class of people they 
are serving. 

Properly coremaking 
department should have such privacy 
for its women employes that they do 
not meet the other employes except 
the few that help and instruct them. 

They should have separate, private 


arranged, a 


entrances and should begin work after 
foundry departments and 
should leave at an earlier hour. 


the other 


An ideal solution of this problem 
was effected by the writer in 1913. 
This has stood the test of time and 
illustrates the possibilities of properly 
directed effort. 

-The foundry in which this depart- 
ment was installed, constantly was 
short of molders and had introduced 
female coremakers to some extent, 
thereby liberating a few men from 
the core department to be utilized as 
molders. No attempt was made to 
change the coreroom conditions in 
any way; the foundry superintendent 
had merely obtained such women as 


he could attract with good wages 
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By W L Churchill 


to work in the smoky, noisy, filthy, 
department, and other than threaten- 
ing with caught 
annoying little was 
done to make their occupation de- 
sirable or safe. They were obliged 
to get the sand mixtures, core wires, 
plates, etc.; they carried the cores 
to the ovens, even in some instances 
doing the baking. 


discharge anyone 


these women, 


The plant had a one-story ware- 
house for the storage of surplus 
castings and as the policy of making 
surpluses was discontinued, the build- 
ing was available for other purposes. 
The warehouse had a cement floor 
and plenty of windows. It was 
equipped with a heating plant, painted 
white, and was fitted up with a gen- 
erous cloak and wash room. A com- 
bined rest and lunch room was pro- 
vided and a type of coremaking bench 
was designed that permitted the core- 
makers to work while seated on com- 
fortable, backed stools. 

The benches were so placed that the 
women coremakers did not have to 
leave their benches or stools. The 
finished cores were placed by them on 
take-off tables from which they were 
removed by core-carriers who deliv- 
ered them on rubber-tired spring bug- 
gies to the corebaking room which 


“not only was separated from the core- 


making room, but was so thoroughly 
ventilated that little if any smoke 
or odor from the ovens reached the 
coremakers. 

tables had slide 
projecting over the service 
aisles into which the core sand was 
supplied from tote pans by the man 
employed to supply such. mixtures. 
The men also distributed plates, core 
wires and other supplies as needed, 
and as the room was kept scrupulous- 
ly clean and the girls supplied with 
caps and uniform overall aprons, it 
resembled a 


The coremaking 
chutes 


college 
coremaking 


business 
typical 


more 
than a depart- 
ment. 

Separated by the cloak room from 
the rest of the coremaking depart- 
ment, the tubs and jolt machines for 
the heavier cores made by male core- 
makers were placed next to the core- 
baking and sand-mixing department. 
This brought the biggest sand users 
nearest to the sand supply and ovens 


and also effected a separation of the 
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women coremakers that enabled them 
to conduct their work in such privacy 
that brought them in contact with 
only a foreman and two young men 
who supplied sand and took away the 
finished work. A _ private 
led direct to the street, and with a 
time clock for their sole use and by 
having them report for work later 
and dismissed earlier the 
foundry employes, their privacy 
complete. 

When 
dozen .women already 
the former core room were transferred 
and were requested to help get more 
girls to fill up the new core tables. 
Naturally they brought other women 
of their acquaintance, chiefly non- 
English speaking foreigners and much 
to the surprise of the 
an indignation meeting was held by 
the girls employed in the 
department connected with the plant 


entrance 


than other 


was 


the 10 or a 
employed in 


first instituted, 


management 
packing 


and a protest was submitted calling 


How the Sales 


UCH has been written in 
the lack of 
ness methods in the foundry 
industry as a whole, and to 


ref- 


erence to busi- 


the lack of appreciation of the impor- 


tance of adopting progressive modern 
methods and labor-saving devices. Un- 
doubtedly this criticism has been well 
merited, but it is also true that much 
has been done toward bringing the 
foundry up to a productive point com- 
paring favorably with other lines of 
manufacture. 


It would not be an exaggeration to 
say that for the past the 
method of producing castings has been 

The of 
plants unit 


five years 


revolutionized. number pieces 
has 
500 


due 


produced in 
been some instances 
to 1000 per cent. This has 
principally to the installation 
ing machines, means 


per man 
increased in 
been 
of 
for bringing 


mold- 

iron 
to the floors, sand handling devices and 
equipment for handling the molds from 


the machines. 


Never before in the history of the 
foundry industry have the demands for 
greater output been so insistent as at 
this time. Labor is constantly demand 
ing a larger share of the profits of the 
industry, and I am sure that every 
right-minded man wants to see the 
rewards of labor increased. However, 


labor rewards cannot be increased by 


simply forcing up prices on one another, 


This paper 
meeting of the 
ciation. The author, 


was presented at the 
American Foundrymen’s 
H. R. Atwater, is 
Co., Cleveland. 


3Zoston 
Asso- 


Saies 


engineer, Osborn Mfg. 
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attention to the evident partiality 
being shown to foreigners in giving 
them better work, in better sur- 


roundings, and better conditions than 
the natives enjoyed in the other manu- 
facturing branches. 


Cost of Cores Lowered 


As a result of this careful arrange- 
ment a type of women 
workers sought positions in the core- 
making department, and although 
work was temporarily abol- 
the core costs made an im- 
mediate and substantial drop, quality 
was greatly improved, production was 
accelerated and increased and a num- 


desirable 


piece 
ished, 


ber of men workers were obtained 
for other foundry occupations. 
The type of tables designed espe- 


cially for the women, which provided 
means of supplying sand and other 
materials without interruption of 
work, was a large factor in the suc- 


cess of female labor in this foundry. 
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Placing the department where there 
was no occasion for other employes 
to enter it and where the general 
foundry atmosphere was entirely ab- 
sent, removed all objection to em- 
ployment in such a department by 
anyone suited to this class of work. 

There are few foundries making 
small, cored castings in large quan- 
tities, that cannot profitably undertake 
to put this work on a basis to be 
done by women, and the more at- 
tractive they make it the greater. will 
be their reward. Also, it is not with- 
out influence in elevating the tone of 
the entire establishment, even with 
a complete separation of the depart- 
ment from contact with the other 
employes during business hours. The 
fact that women acquaintances find 
desirable occupations in a foundry is 
apt to make a young man who is 
considering a trade to look into the 
possibilities of the foundry when oth- 
erwise he would not give it a thought. 


Engineer Views the Foundry 


By HR Atwater 


in order to get this increased wage. 
If the increase is to be permanent and 


such as can be met by the manufacturer, 


the production must be speeded up— 
where we are now getting one mold 
we must get at least three from no 
greater increase in the labor unit. To 
do this means better equipment and 
more knowledge of its use and possi- 
bilities. Those foundries that are oper- 


ating entirely under old hand methods 
are being called upon to pay a higher 
wage than can possibly be afforded, and 
in many plants the hand molder is 
almost an impossibility when comparing 
the wages demanded to the production 
he is willing to turn out. This condi- 
has forced foundrymen to 
install not only molding machine equip- 
ment, but methods for iron 
in pouring off the work, and in fact 
any equipment that will save labor and 
the 


tion many 


handling 


reduce number of men required. 


Opposition to Molding Machines 


fact that 
molders do not take kindly to molding 
machines, or in fact to the use of any 


It is generally stated as a 


other modern device that may be placed 
in the foundry. In many plants this has 
been demonstrated to be true, although 
the writer knows of plants where union 
molders in good standing work on mold- 
ing machines and turn out a production 
in some 1000 per cent greater 
than was done when the work was made 
by hand.- Moreover, the wage earned 


cases 


is more than double any union scale in 


force in any foundry in the country. 





fact it is 
to open up a discussion as to which 
is the better method—that of trying 
work molders on machines or break- 
ing in laborers to operate them—but 
rather to bring up the question before 
the foundry industry and to ask if it is 
looking far enough ahead with sufficient 
vision to meet the requirements. Is it 
taking the opportunity to organize the 
plants and to equip them so that their 
production will not be cut down? This 
is the important thing whether operating 
with molders or so-called handy men. 
In these days when men are so scarce 
and the need of increased production 
is great proper means must be found 
to both molders and handy men 
to their capacity. 

It is the writer’s opinion that the 
success or failure of modern equipment 


In stating this not intended 


work 


and particularly molding machines in 
any given plant depends on the state of 
mind. Unless complete co-operation 
from the head of the plant 
down through the superintendent, fore- 
man, patternmaker or others in charge, 
will be 


working of 


is given 


considerable 
from either 


no success 
the 


molders on the machines or the use of 


very 
obtained 
laborers. The thought and co-operation 
to make a success must be 
to make a careful analysis 
of the cost of production on given pat- 
terns, an understanding of the proper 
rigging the patterns and the kind 
of flasks to be used, and the price basis 
established on a quantity production 
that will largely increase the wage of 


necessary 


such as 


of 
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the operator as well as bring a largely 
increased production to the plant. It is 
not possible to get a largely increased 
production unless the operators are to 


share in this increase. 
I have come in contact with owners 
of plants where a few machines have 


been installed, whose sole concern seemed 
to be how much they could cut the 
molding price on all patterns that they 
put on machines, and the idea upper- 
most appeared to be that the price of 
the equipment should be returned to 
them in the first few weeks or months 
of operation. Naturally no large pro- 
duction is ever obtained in plants where 
this policy is pursued. 
in 


Unless the men 
immediate charge of foundry pro- 
duction first make a careful study of 
the possibilities of the equipment which 
has been installed as to the amount of 
work it is capable of turning out and 
establishes a production that is some- 
where near the capacity of the equip- 
ment, they are not in position to fix 
a price or a wage that will insure the 
machines being operated at their ca- 
pacity. If the equipment installed is 
capable of earning 100 per cent on the 
investment, the responsibility of realiz- 
ing this must be shared in a liberal way 
with the men who are asked to operate 


A Word to the Foundry Foreman 
It would seem at this point that a 
word regarding the foundry foreman 


would be worth considering. We can- 
not hold a man responsible for what he 
not know it 

that most of the failures 


does and is a certainty 
to get satis- 


factory production from machine equip- 


ment, come from ignorance’ both 
as to the possibilities of the equip- 
ment, the amount of production that 


should be 
should be 
[here are 
which this matter has been investigated 
so thoroughly and with such a broad 
vision that the matter of production and 
wages is causing them no trouble. It 

not probable that these problems will 


obtained and the wages that 
paid to get the production. 
foundries now operating in 


hother the owners of these foundries 
greatly in the future, for they have 
ilded well and they will keep well 
to the front, whatever demands may 

made upon them. They will be 


a position to properly meet all the 

irying changes, as they come up. 

It would seem that the foundry indus- 
try as a whole could make no better 
nvestment than at every opportunity to 
their foundry foremen, superin- 
endents and those in immediate charge 


{ production, visit modern plants, study 
juipment on exhibition at the different 


lave 


uundry shows, and encourage them 

think along lines of conducting the 
ioundries on _ business principles. 
Che foregoing remarks cannot be 
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applied to all foundries, owing to condi- 
tions that exist as to buildings, room 
for installing equipment, etc., which will 
not permit of operating modern equip- 
ment to the maximum production, but 


it is the writer’s belief that if plants 
now operating under these handicaps 
are to continue in the production of 


castings and to meet competition, these 
conditions will have to be changed. 

the labor unit that 
and it usually fol- 
lows that men will go where the most 
modern equipment furnished and 
where they are required to perform 
the least amount of labor at the highest 
wages. It is the 
that power-operated 
ones most favored. 
chines not 


In these days it is 
must be considered, 


is 


writer’s observation 
the 
Hand-operated ma- 


enough removed 


A Troublesome 


machines are 


are far 


—— 
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from hard labor and the so-called skill 
of the molder to insure the best results. 
As the hand molders cannot compete 
with machine production even when 
operated by hand, neither can the hand- 
operated machine compare favorably 
with the power machine in production 
or saving in hard labor. 
follows that the hope of 


It naturally 
the foundry 
in the future must be in installing power 
equipment and in teaching laborers to 
successfully operate machines that will 
produce the largest possible output and 
net the operator more money than he 
can possibly earn at any other work. 
Devices also must be furnished him 
that will make the labor less hard than 
it has been. Only in this way can the 
industry hold its men and turn out an 
equitable production. 


Gating Problem 


By RR Clarke 


HE trouble was like Banquo’s 
It 


came about because a surface- 


ghost, it would not down. 
attaching its 
thin 
pro- 


deposited 
metal directly against and over a 
and 


gate 
necessarily weak green sand 
jection, in and running entirely 
the central part of the mold. It 
ring projection of sand in 
mold and practically impossible to 
by the surface gate. 

the dry 
jection or the horn gate. 
horn The 
snap 


around 
was a 
the 
miss 
We had as possi- 


green 


bilities either sand core pro- 
We chose the 
patterns 
flask 
squeezer machine, 
the 


These 


gate. were plate 


mounted for molding on a 


pneumatic three pat- 


terns exhausting 
of the flask. 

blank gear 
accuracy 


intaking capacity 


patterns made 


castings in which 
The we 
saw the castings made, over 75 per cent 
of them lost from sand-washing. 
Before discarding the surface gate, we 
tried practically trick of the 
in retain it. Forced to 
the departure we placed core prints on 
the pattern, the prints 
horn gates in the green 
the core. 
the 


wheel 


was_ high. first time 


were 


every 
trade order to 
accounting for 
back of 
By this method, we delivered 
the of the mold 
and calculated that it would rise plac- 
idly over this ring projection and do no 
harm. 


sand 


metal to bottom 


In this we were sadly mistaken 
as the trial mold readily demonstrated. 
The trouble that the 


was metal was 
dammed up in the central portion of 
the mold and exerted a pressure be- 
yond the resisting power of the sand 
projection to withstand. This sand 


consequently gave way before the metal 
had a chance to overflow into the outer 
circle. 

We kicked the trial castings 
corner where no one 


into a 


would see them 


and resolved to do something. 
membered that the 
put together humans 
leading back to 
chambers of the _ hearing 
Hold your nostrils tight, 
and you will discover this little tube a 
part of your Its object 
is to admit air into the inner cavity in 
order to protect the 
or eardrum against 
pheric outside; in 
short, t We de- 
cided to imitate, first concluding to part 
the sand projection just enough 
to allow the metal to flow through it 


We 
of 


re- 
all 
1% 'a 
inner 
mechanism. 


hard 


in nostrils 
correctly 

little tube the 
*blow 
own anatomy. 


delicate 

the 
from the 
) equalize that pressure. 


tympanum 
strong atmos- 


pressure 


green 


and into the outside simultaneously with 
the inside. .But this would make a 
hard chipping job so we sought another 
remedy which all channels 
would locate on the outside casting sur- 
face. 


by metal 
To realize this objective we bored 
a %-inch hole in the gate core in line 
with the gate of the gate core 
at that point the casting 
where the metal would enter the outside 
ring with to 
the lower edge of the green sand pro- 
jection on the inside. reasonings 
were that the metal would flow down 
the horn gate past the hole in the core 
and rise to the same level in the gate 
and casting until this core opening 
reached it would flow into the 
outside ring through this opening and 
back the green sand projection against 
the inside metal pressure. Results am- 
ply substantiated the argument and we 
are realizing the very best of castings. 

We made the evil self-correcting and 
fool-proof with no perceptible exaction 
on the machine molder’s time.. This we 
consider one of the first line principles 
of successful machine molding. 


and in 


simultaneously its rising 


Our 


was 
when 





How to Solve a Foundry Lightine Problem 


By Following a Number of the Fundamental Principles of Illumination, 


a Practical Foundryman Can Plan an Efficient Lighting System 


O ILLUSTRATE some of the 
practical phases of foundry 
lighting, it is the purpose of 
this article to describe briefly, 
the methods employed in planning the 
lighting in a large foundry in 
western Pennsylvania after a 
number of tests, it was found desirable 
to install flaming-carbon 


north- 
where, 
arc lamps ac- 
cording to a design worked out by the 
writer. This particular case is not se- 
lected on account of the 
used but to the 
volved. It will be noted throughout the 
article that the 
apply equally other 
types of lamps such as the 
mazda and the mercury vapor lamps. 
Fig. 2 shows in plan and elevation the 
general arrangement of the foundry in 
question. Like many industrial 
plants, this building has a low 
head clearance, making it necessary to 
mount the lamps not much more than 
18 feet above the floor. To anyone 
attempting for the first time to plan out 
such an arrangement of lamps for pro- 
ducing a satisfactory lighting effect, 


The author of this article is assistant pro- 
fessor of electrical engineering, University of 
Pennsylvania, Philadelphia, and author of ‘‘Fac- 
tory Lighting,” published by the McGraw-Hill 
Book Co. 


type of lamp 


explain principles in- 
methods of calculation 
well to possible 


tungsten, 


other 
over- 


the difficulty of telling just how many 
lamps to use will come up as one of the 
first questions to settle. 


It is almost as important, however, to 
determine whether the direction in 
which the light is given off by the lamps 
is such that most of the illumination 
will reach the mold surfaces. It is not 
enough that the horizontal surfaces shall 
be sufficiently lighted, since it is also 
necessary to light perpendicular surfaces. 
It is, therefore, frequently necessary to 
determine whether a 
component of 
working 


sufficiently large 
illumination on the 
surfaces is going to result 
from lamps mounted overhead, as shown 


in Fig. 2. 


side 


Why Certain Lamps are Selected 


We will consider that a floor plan 
like that in Fig. 1 is to be lighted by 
lamps of a certain type mounted over- 
head. For example, the management 
of the foundry may have selected a cer- 
tain type of lamp because of its ap- 
parent ability to penetrate through the 
smoke and dust so often present in the 
air, or some other cause not di- 
rectly connected with the way in which 
the light is distributed about the lamp. 
Assuming that a _ flaming-carbon arc 


for 


By CE Clewell 


lamp has been selected for some such 
reason, let us proceed to check up -this 
type of lamp as applied to the condi- 
tions of floor area and ceiling height in 
Fig. 2. 


From the lamp manufacturer we can 
usually find how the light is distributed 
about the type of lamp chosen, as illus- 
trated in Fig. 1. This diagram simply 
means that by actual measurement the 
lamp sends out about 1,075 candle- 
power in a vertically downward direc- 
tion; about 1,320 candle-power at 10 
degrees to the vertical, and so on. The 
use of this curve will be explained later. 
If the designer of the installation has 
data available on other installations of 
the same type of lamp, he may have at 
hand a figure telling hom many 
watts {units of electrical energy) per 
square foot of floor area the lamps con- 
sume as usually employed for foundry 
work. If such a figure is at hand, he 
then need only multiply the total floor 
area by the watts per square foot 
usually employed, to obtain the total 
watts required by all of the lamps, and 
this figure then divided by the watts 
consumed per lamp, gives the number of 
lamps necessary to light the foundry to 
an intensity of 


how 


illumination approxi- 
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FIG. 1—DISTRIBUTION CURVE OF AN ARC LAMP—THE CANDLE POWER VALUES ARE MEASURED RADIALLY 
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LAMPS 


mately equal to that of the previous 





installaton. Thus we may write the fol- 
lowing simple relation: 
WA 
- WwW 

where N stands for the number of 

lamps required; w for the watts per 


square foot necessary to light the work 
based on other similar cases; A for the 
in square and W for 
consumed per lamp of the 
type chosen. Great care must be exer- 
cised in handling this calculation to 
make sure that the “watts per square 
foot” value used corresponds with the 
type of lamp to be used. Thus, if 
tungsten or mazda lamps are to be used 
instead arc lamps, A watts per 
square foot value suitable for mercury 
vapor lamps or for are lamps cannot 
necessarily be employed for the mazda 
lamps, and the reverse is also true. 


floor area feet; 


the watts 


of 


Locate Lamps Symmetrically 


In the foregoing case, after determin- 
ing the number of lamps necessary for 
an overhead arrangement it usually is 
best to locate these lamps on a draw- 
ing in a symmetrical manner over the 
ceiling area somewhat as indicated in 
Fig. 2. It will often be found desirable 
to check such an arrangement by 
means of the distribution curve of the 
proposed lamp, first, to determine 

hether the illumination on the work is 
uniform and secondly, to find whether 

is sufficient in quantity. 

This check may be made by means 

f the relations shown in Fig. 3. Thus, 

the illumination intensity at a point 
irectly below a lamp is to be found, 

‘kk at the distribution curve, Fig. 1, and 

hserve the value of the light in candle- 

wer given off vertically downward. 

This, divided by the square of the dis- 
tance between the lamp and the working 
surface, gives us the intensity (in foot- 





OVERHEAD 


candles) at this point due to this one 
lamp. The foot-candle used here as 
the unit of illumination intensity. Thus, 
the illumination intensity on a surface 
produced by 


is 


a one candle-power lamp 
located at a distance of one foot from 
the surface, is equal to one foot-candle. 
At two feet from the surface, the lamp 


will produce one fourth of a foot- 
candle, and so on. In other words, the 
intensity varies closely as the inverse 


square of the distance between the sur- 
face and the lamp. 

We must now determine how much 
intensity is contributed to this same 
point by all the other lamps, by dupli- 
cating this calculation for each lamp 
which is near enough to the point to 
contribute any light to it. For all the 
other lamps, except the one directly 
above the point on the floor in question, 
it is necessary to multiply the quotient 
of candle-power and the square of the 
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distance between the lamp and the point 
by the cosine of the angle between the 
line joining the lamp and the point and 
the vertical line, so as to give the ver- 


tically downward component of the 
illumination at the point under con- 
sideration. 


This is made clear by reference to 
Fig. 3, in which the vertically down- 
ward intensity at any point other than 
the point directly below a lamp, is found 
by the equation: 


Cc. p. X cos (b) 


Intensity - 
d? 
It will be noted that the value of d is 
different for every point chosen. Hence 
a more convenient form in which to use 
this relation is the following modified 
form: 


< cos*® (b) 


C.D 
Intensity = — 
h? 
for the 
and h 


In this equation, c. p. stands 
candle-power, b for the angle, 
for the mounting height of the lamp 
Note that h 
has the same value for any point that 
may be taken on the working plane, so 
that it is more convenient to use A than 
d in spite of the fact that by so doing 
the third power of the cosine must be 
introduced. 


above the working plane. 


Refer to State Codes 


To check uniformity and intensity of 
the illumination at representative points 
over the floor area, it is necessary to 
duplicate the rather long set of calcula- 
tions just outlined number of 
points over the working plane. After 
carrying out this work, the results in- 
dicate whether the vertically downward 
illumination is uniform also its 
value, and the latter should then be 
checked against the intensity called for 
by the state industrial lighting code for 
foundry work, or if no such code is in 


for a 


and 








Lamp assumed to behere 


The tllurrinatior “riterisity 
downward, due fo the orre 

laimp'L' 1s “93 foot-candles 
al rhis point 


Floor sine 


/8-Q = 


8 
{ calculated in the same manner 


y° “Clearance /irre 


b 


Sf 
The ilurnination intensity 
downward /e the vertical 
cormporerit due fo the ore 
larmp Li (Wher b=10°)is 32 
cos 10° foor-cand/es at 
this poirt: 










The intterssity at any point on 
the working plane, dueto a 
/ver lamp like L", car be 














FIG. 3—USE THE METHOD INDICATED IN THIS DIAGRAM WHEN CHECK. 


ING FOR UNIFORMITY 


AND INTENSITY—THIS DIAGRAM IS TO 
BE USED IN CONJUNCTION 


WITH FIG. 1 
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force, against some authority. To illus- 


trate, the factory lighting codes in the 
states of Pennsylvania and New Jersey 
call for a minimum of 1.25 foot-candles 
for foundry work, and recommend as 
desirable from 1.25 to 2.50 foot-candles 
for such work. The illumination on 
vertical surfaces can be checked up in 
like manner by using the sine instead of 
the cosine of the angle shown in Fig. 
3: 

Enough has probably been indicated 
to show that these calculations require 
considerable care and dexterity, and 
many cases are likely to be of sufficient 
importance to call for expert service in 
advance of making the _ installation. 
Furthermore, it is always possible to 
check up such an installation of lamps 
after its completion by actual measure- 
ments, in order to ascertain whether or 
not the results based on the calculations 
have turned out as expected, or whether 
some slight change is required to make 
the system meet all the requirements. 

If the designer of the system has no 
figures available at the outset giving the 
watts per square foot of floor area for 
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suitable lighting, he may be forced to 
locate the lamps on a drawing of the 
floor area in a symmetrical manner., the 
number of lamps chosen being de- 
termined purely by guess-work at the 
start. The check on uniformity and in- 
tensity previously described should then 
be carried out and if the quantity of illum- 
ination on the working plane is too low, 
the lamps should be rearranged on the 
drawing and a new check made. This 
cut-and-try method should be continued 
until the intensity and uniformity of 
illumination conform to standard prac- 


tice. 
Practices of the Designer 


Of course, a laborious cut-and-try 
method to this extent would hardly be 
necessary after a designer has gone 
through several typical experiences, for 
when a new location comes up, he can 
refer back to the calculations covering a 
somewhat similar case with which he 
has had experience, and probably soon 
arrive at a close figure for the number 
of lamps to select. This discussion 
shows one reason why a lighting expert 
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is usually in a better position to tell how 
a system should be laid out than a man 
who attacks such a case for the first 
time. 

The foregoing suggestions will give 
the practical foundryman an idea of a 
few of the points involved in planning 
a lighting system. There are many 
other points which have a bearing on 
the problem, but it is perhaps best in a 
brief article like this to discuss the 
problem from one angle only, since the 
introduction of too many factors might 
tend to confusion. 

It is hoped, however, that this brief 
recital of some of the factors involved 
in foundry lighting, may not only prove 
of interest, but may tend to make those 
who use light in their work, more care- 
ful of the way they subject their eyes 
to unshaded bright lamps and _ other 
similar harmful effects. In other words, 
this article, in addition to its practical 
suggestions, has endeavored to empha- 
size the importance of giving special 
care to the lighting problem, which fre- 
quently does not receive the degree of 
attention its importance warrants. 


Labor Appreciates the Human Element 


HETHER his skin is white, 
black, red or yellow, man 
is a social animal. You can 

work a mule from. one 
year’s end to another and as long as 


you keep his stomech full he 1s sat- 


isfied. A man is different On Sat- 
urday night he looks for something 
besides a pay envelope. You can’t 


treat him as an animal or a machine 
and successfully get away with it for 
any length of time. He is a man and 
you are a man, and in that kinship 
lies the secret of good or bad rela- 


tions. 


Recognition of that kinship goes by 
many names, the most popular prob- 
ably being “Welfare Work’. No mat- 
ter what you call it, however, it is the 
same thing; it exists in any business 
where men work for other men, and 
in any state or country. In the foun- 
dry of the American Cast Iron Pipe 
Co., Birmingham, Ala., we have en- 
deavored to give this” relationship 
proper recognition. When I first went 
to Alabama, a good many years ago, 
I heard men with experience say that 


negro labor was not dependable, and 
that the “only way to handle a negro 
was to take a pick handle or some 
similar persuasive implement and 


A paper presented at the Boston meeting of 
the American Foundrymen’s Association. The 
author, J. F. Kent, is general manager of the 


American Cast Iron Pipe Co., Birmingham, 
Alabama. 


By J F Kent 


knock him in the head about twice a 
week”. Today three-fourths of the 
laborers in our shop are negroes. They 
are as dependable as any ordinary 
class of labor, and in making them so 
the pick handle method never has 
been used. 


Encouraging Habits of Cleanliness 


At no kind of work will a man get 
as dirty, perhaps, as in a big pipe 
foundry. Therefore, one of our first 
steps was the construction of a brick 
bath-house large enough to accommo- 
date all of the employes. In the 12 
months from Oct. 1, 1915, to Sept. 30, 
1916, white employes took 25,753 baths 
and negro employes 166,477. When 
our men go to and from work they 
are dressed in good clothes, with 
white collars and polished shoes. Few 
would imagine that they worked in a 


pipe foundry. The indirect value of 
these baths upon the negroes is be 
yond estimation. As anyone might 


surmise, whose olfactory nerves ever 
came within business distance of a 
thoroughbred southern negro on a 
warm day in June, the race is not 
particularly addicted to the , bathing 
habit. The baths our men get at 
the shop, therefore, not only keep 
them clean, but communicate the in- 
fection to their families and friends, 
with the result that the waterworks 
company has a growing consumption 


as tar as the negroes are concerned. 





We installed a medical department, 
which, from a small beginning, has de- 
veloped until today we have a thor- 
oughly equipped operating room, con- 
sultation room for both races, dental 
parlors for both races and a drug 
dispensary. This’ establishment is 
conducted by two doctors; one a high 
class surgeon and general practitioner, 
and the other a physician; a white 
trained nurse; two negro trained 
nurses; a dentist, and a _ consulting 
board composed of several of the lead- 
ing specialists of our city. Employes 
pay for this service at the rate of 50 
cents a month for single men and $1 
a month for married men’ For the 
married men, all members of his fam- 
ily are entitled to the services of the 
department. Needless to say, this 
work is very far from self-supporting. 
Our motive in assessing the dues 
being to impress upon the employe 
some degree of its importance and 
prevent abuse of the system. 


Every new man now employed must 
stand a thorough physical examina- 
tion, and if the doctors find any con- 
dition present which might endanger 
the health or safety of other employes 
the applicant is refused employment. 
Injured men are given first-aid treat- 
ment at the dispensary, and when 
seriously injured are taken to one of 
the city hospitals. Some years ago 
we had one or two cases of tubercu- 
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losis, and we constructed out-door 
houses for the afflicted men on top of 
a mountain near the plant, where their 


recovery has been complete. 


We have constructed a_  3-story 
Young Men’s’ Christian Association 
building. In charge of the associa- 


tion’s activities are two trained secre- 
taries, one who remains at the plant 
and one who spends his time visiting 
the homes of the employes, where he 
them about of the 
their especially 
thrift, 

cookery, 


advises many 
life, 


sanitation, 


phases of daily 
disease 
religion 
work, of 


negroes. 


regarding 
prevention, 
and similar subjects. 
is confined to 


education, 

This 

the 
association is in 
operation which has a thousand mem- 
bers out of a possible 1200, and which 
pays out monthly in sick, death and 
accident 


course, 


A mutual benefit 


benefits an average of about 
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include a period of 12 months as fol- 


lows: 
White Negro 

Men’s bible classes..... 600 1,733 
Boys’ bible classes... 564 wage 
ae 3,754 547 
Socials for men only... re 545 1,315 
Moving picture shows... sae Gao 16,030 
Educational classes .... <oe See 3,537 
Library books used... 839 40 
Shower DAthe ..0...<. 753 166,477 
Number served at restaurant 

ee , 201,604 
Number served in dining ro 7,154 
Amount deposited in savings 

RL cas eke eal ea a das ean $1,514.71 
Taught to read and write.. 13 
Attendance at athletic games, 

ee reer ores 3,953 
Attendance at athletic games 

SUTIN  ceeidcnniureuces 12,030 
Medical, surgical and_ special 

cases treated at medical dis 

Serer te 21,697 

There are a few other phases of 


this welfare work which I might men- 
tion incidentally, such as a week’s va- 
cation given the shop last summer on 
full 
which every employe is given an op- 


pay; a suggestion box plan by 


portunity to make suggestions for the 
more economical or safe operation of 
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the plant and for which cash prizes 
are awarded; a cash bonus of from 5 
to 10 per cent on each employe’s sal- 
ary for the year 1916 as high or high- 
er wages as are paid by any other em- 
ployer of labor in the district; financ- 
ing of homes for white employes and 
the construction of a model negro vil- 
lage with nice homes for rental to the 
negro employes; active and aggressive 
safety work in every department. 
While this, of necessity, is little 
more than a mere catalog of what we 
are trying to do, | 
give you a more or less vivid picture 


believe it should 
of what we are using instead of the 
pick handle. We 
deavor to make our employes realize, 


believe, and en 
that their success is dependent upon 
ours, and the 


directors 


ours theirs. As 


of 


upon 
chairman of board 


puts it, 


our 


we strive to see “how much, 


not how little, wages we can pay; how 
not difficult, 


our work” 


easy, how we can make 


Boilers Reclaim Melting Furnace Heat 


$500. A few stastistics afford a quick 
way of covering the ground. They 
FTER considerable investiga- 
tion of the various kinds of 
boilers, including horizontal, 
marine, and others, an up- 
right water-tube boiler finally was _ se- 


lected as the equipment best suited for 
the utilization of waste heat from melt- 
ing The fact that the 
space required was comparatively - small 


furnaces. floor 


The author of this paper, which was pre 
sented at the Boston meeting of the Ameri 
can Foundrymen’s association, is general man 
ager, Danville Malleable Iron Co., Danville, 
Illinois. 
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WASTE-HEAT BOILER SHOWING 


By C D Townsend 


was an important factor in determining 


the choice. The next question was size, 


and the results of deliberations with 
the engineers were that it was prefer- 
able to have the boiler over-size rather 
than _under-size. A 250-horsepower 


estimated to be of sufficient 
size, considering the grate area of the 


boiler was 


furnace; but because of what might be 


called a superheated gas after it has 


passed over a bath of molten metal, and 


because of its velocity, greater capacity 


was deemed advisable and a 400-horse- 





AUXILIARY FIRE BOX 





AND MELTING FURNACES 


boiler 


power was finally decided upon 
as being adequate for any emergency 
In order to utilize the waste gases 
from the furnace and get constaut re- 


sults from the boiler, and also to keep 
the boiler under steam all the 
time, it is best to furnaces 
and 


pressure 
have two 


an auxiliary fire-box connected 
the the fur- 
naces one at a time during the day, a 
full head of steam can be kept on the 


boiler, except for 


with boiler. By running 


during the 


time of charging the furnaces, and 


intervals 


for 
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a short period while the cold stock is 
being thoroughly heated. This takes 
care of all firing necessary on the boiler 
for at least 9 hours of the day. Dur- 
ing the balance of the day the boiler 
can be kept under pressure with a 
slight amount of fire through the auxil- 
lary fire-box. One furnace is operated 
while the other is being repaired; and 
then the order is reversed. 


Regulate Temperature by Draft Fan 


The temperature control in the fur- 
nace and the efficiency of the boiler can 


be very materially aided by the addition 
of an induced-draft fan in the base of 
the stack. By operating this fan with 
a variable-speed motor or steam engine, 


the furnace draft can be 
desired. 


regulated as 
The use of the fan tends to 
hasten the time of melting and, due to 
the velocity with which the gases art 
drawn through the boiler, the efficiency 
is increased. The temperature 
base of this stack is approximately 800 
degrees Fahr., and the temperature at 
the back bridge-wall of the furnace is 
about 2500 degrees Fahr. These figures 
show that a large volume of waste gas 
is used in making steam. With this 
equipment approximately 246,000 pound: 
of water are evaporated per day In 
the auxiliary fire-box, from one t 
three tons of coal per day are used, 
according to requirements 

As before stated, connecting two 20 
ton furnaces to the auxiliary fire-box of 
the boiler 
while furnace repairs are 
With the use of the auxiliary fire-box 
the boiler is képt under pressure during 
the night and at 
furnaces are not in operation 


insures constant operatio! 


being made 


ther periods while the 
By keep- 
ing the boiler constantly under pressure 
and heat, the danger of breakdowns 
caused by contraction and expansion is 
minimized. 

The boiler should be set as close as 
possible to the back bridge-wall of 


furnace in order to utilize all the wast 


sh! tag _ 1 . lecl 
gas possible This can be accomplish¢ 
. aoe 
by setting t f ces parallel to ea 
a 1 1 1 “1 
other or at right angles to the b« 
: - noet nt bh 1/1 - Gowre ] 
which arrangeme¢ should — be igured 
out to best suit local condit 


take care of the tremendous amount 





, 
gases that pass 


+} RT aes re ‘ Pees eC 
ng tne period Of meiting, 1 idvisabDle 
+ + +} } r ner . 
tO S¢ Lil¢ vD ¢ CC? { \ is 
ing, leaving the greatest art n the 
c ; ] f } | 
front or steaming side of the ( 
hat the extre ( ase ( 
chance to rush up the front side and 
become effective nearer the toy f the 
boiler. On the other hand, it boiler 

. 1 s 1 

tubes are set close to the casing, tl 


intense gases and impinging flames wi 

do most of their work on the tubes near 

the bottom of the boiler 
The water supply for a _waste-heat 


boiler should be absolutely assured. It 
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is best to have two independent sources 
of supply, since it is obvious that, if 
for any reason the water supply should 
fail, a heavy loss and probable calamity 
would result. To further insure con- 
tinuous operation, all piping and valves 
should be extra heavy and erected with 
a great deal of care. In fact, ex- 
should not be considered too 
largely in making the water and steam 
connections to a waste-heat boiler. 

In the writer’s opinion the most de- 
sirable use of a waste-heat boiler is 
when the full 


pense 


steam capacity of the 
boiler can be utilized. This can best be 
accomplished by using the waste-heat 
boiler in conjunction with a battery of 
hand-fired boilers, the pressure 
1 


to be equalized and balanced by their 


steam 


use. In this way the waste-heat boiler 
serves as an auxiliary or a fluctuating 
source 


f steam supply to a boiler plant. 
If the steam line of a waste-heat boiler 
is connected directly into the steam log 
or header of the regular power-plant 
boilers, the hand-fired boilers can be 
run to the entire accommodation of the 
waste-heat boiler; that is, the hand-fired 
boilers can pick up the power load and 
carry it until the waste-heat boiler be- 
Then the 
hand-fired gradually 
slacked off and the fires banked, taking 
the full steam supply from the waste- 


gins to come into. service. 


boilers can be 


heat boiler and thereby acting as a 
safety valve or regulator for it. It is 
apparent that in a waste-heat boiler 
there is no such thing as control of the 
steam supply. If all the steam that is 
made cannot be used, it has to be 


wasted. 
A Word About the Care of the Boiler 


A waste-heat boiler requires constant 
attention. It is most important to re- 
member that the boiler is a fire-eater, 
and that to keep it on the ground the 
water supply must be positive and in- 
telligently supplied. The boiler should 
be washed down and the tubes inspected 
for defects at least every three weeks, 
ind the flues should be turbined, if nec- 
essary, not less than every six weeks 
It is very important that treated water 
should be used to minimize the collec- 
tion of boiler scale. Soot should be 
lown off the tubes at least three times 
in. tact, 


hould be exercised to keep the tubes 


a day. every possible care 
clean. 

\  400-horsepower 
with a 20-ton 


pacity will 


boiler connected 
furnace operating at ca- 
produce steam at the full 
capacity or a little in excess of the 
ictual capacity of the boiler after the 
iron has been reduced to a _ semi-fluid 
state or say for 8 to 9 hours per day. 
There is no effect noticeable on the 
furnace operation and, in fact, the fur- 
naces are operated entirely in disregard 
to the boiler connection. The fuel ra- 
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tios do not change; neither do the fur- 
nace firing operations. In fact, the 
entire furnace conditions are absolutely 
normal, and should proceed in utter dis- 
regard of the boiler. 

Another method of utilizing waste- 
heat is to set a boiler of convenient 
size alongside the neck of the furnace. 
With a variable speed induced-draft fan 
at the base of the boiler stack, sufh- 
cient gas could be diverted into the 
boiler to heat water or produce steam 
for various shop purposes, such as 
toilet uses, heating, etc. 


Preparing Sand for Steel Foundry 
Work 


Question:—We would like to obtain 
a good facing sand mixture for both 
green and dry sand molds for cast 
steel, and also a formula for a steel 
mold wash. 

Answer:—In steel molding practice a 
sand is required that is sufficiently 
refractory to prevent fusing when in 
contact with the molten metal. Silica 
sand has been found to be satisfactory 
and its color largely is an index of 
its quality. The whiter the sand the 
purer, and consequently it is better 
adapted for making steel castings 
than a brown sand which is more 
fusible, although considerations. of 
economy occasionally cause the latter 
to be preferred. Since silica sand is 
without bond, it is necessary to sup- 
ply one artificially which is accom- 
plished by mixing the sand with fire 
clay: and molasses water and milling 
it in a pan mill to thoroughly incor- 
porate these ingredients. A mixture 
of 10 parts silica sand and 1 part of 
fire clay, mixed dry with a sufficient 
amount of molasses water to temper 
the sand to molding consistency, will 
be found to be satisfactory. The sand 
can be varied in toughness by increas- 
ing or reducing the fire clay as desired 
until a mixture is obtained that may 
be considered satisfactory for the 
work to be molded. For a wash, use 
silica flour mixed with molasses ‘water 
which should be sprayed or brushed 
onto the molds for skin dry and dry 
sand work. However, for green sand 
work, washes cannot be used. 


T. H. Watson & Co., Ltd., Sheffield 
Eng., announces the installation of a 
number of Greaves-Etchells electric 
furnaces in British plants. Kryn & 
Lahy, Letchworth, are now operating 
a 5-ton unit in making steel for muni- 
tions. A 3-ton furnace has been in 
stalled by the Tyne Electric Stee! 
Castings Co. Thomas Andrews & Co 
Sheffield, recently placed in operation 
a 1%-ton furnace designed to produce 
nickel chrome vanadium airplane and 
motor steels. 
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Fig. 1—FExterior View of the 


Lunkenheimer 


Foundry— The 3-story 





Suilding in the Foreground is Used for Pattern Storage 


Cincinnati Foundry for Making Special Castings 


Description of Equipment of New Foundry of the Lunkenheimer 
Co., Designed for Gray Iron, Malleable and Semisteel Castings 


N THE manufacture of en- 

gineering specialties, including 

various types of valves for 

high pressure steam _ and 
hydraulic work, it is essential that the 
materials be of high quality and great 
uniformity. This makes it necessary for 
the foundry which produces castings for 
these articles to be provided with facili- 
ties for making various kinds of mix- 
tures in addition to the standard gray 
iron metal of which the majority of the 
castings made. 
the Lunkenheimer 


Therefore, when 


Co., Cincinnati, 


are 


de- 


FIG. 2—VIEW OF MOLDING 


FLOOR SHOWING 


cided to erect a new foundry, consider- 
able attention was devoted to planning 
a shop in which gray iron, malleable 
iron and various forms of semisteel 
could be made. The plans materialized 
in a well-equipped and exceedingly mod- 
ern foundry which was completed sev- 
eral months ago. So complete was the 
new plant in all its appointments that 
it was possible to shift the work from 
the old foundry to the new without in- 
terfering with the regular operation of 
the plant. 

As shown in Fig. 1 the main building 


INDUSTRIAL TRACKS AND 
ARE SHOWN AT THE RIGHT 
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is a large single story structure of saw- 
tooth construction, approximately 100x 
250 feet adjoining the 3-story brick and 
concrete pattern storage. This building, 
shown in the foreground in Fig. 1, is 
designed to carry two additional stories 
which will be added when more space 
is required. As indicated in Fig. 2, the 
saw-tooth type of roof construction af- 
fords ample natural light for the mold- 
ing floor, while the unusually large pro- 
portion of the walls, devoted to pivoted 
sash, provides a means of natural ven- 
tilation. Artificial lighting is provided 


WOOD BLOCK FLOOR—THE CUPOLAS 











FIG. 3—TAPPING A CUPOLA 
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SHOWING THE METHOD OF CARRYING 


MOLTEN IRON TO THE MOLDING FLOORS 


by means of mercury vapor lamps manu- 
factured by the Cooper-Hewitt Co., 
Hoboken, N. J. 

The main foundry is divided into four 
bays which extend north and south. In 
addition to the crane equipment, which 


will be mentioned later, materials may 
be handled in the molding room by 
trucks operating over the industrial 


track shown in Fig. 2. It will also be 
noted in this illustration that the floor 
is wood block installed by the Jennison- 
Wright Co., Toledo, O. 
delivered to the foundry over a siding 
of the C., H. & D., the main line of 


alongside’ the 


Materials are 


which passes foundry 


property. A locomotive traveling crane 
is used to move cars of material and to 
coal, etc. Sand is 


handle — sand, 


stored in concrete bins. Practically all 
of the storage yard is paved with wood 
blocks which facilitate trucking of ma- 


terials to and from the foundry. 
Melting Equipment 


Metal for the standard gray iron mix- 
ture is melted in two Newten cupolas 
built by the Northern Engineering 
Works, Detroit. The metal is passed 
into mother ladles carried on 4-wheel 
trucks running on the industrial tracks 
which extend to all parts of the mold- 
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ing floor and to the cleaning room. The 
molten metal is poured from the large 
ladles into hand-distributing ladles at 
convenient points in the molding room. 
The molds for heavier castings are 
made in the first two bays nearest the 
cupolas, and in pouring metal into these 
molds, it is taken directly from the 
large ladles suspended from cranes 
which serve these two bays. The elec- 
tric traveling cranes were built by the 
Toledo Crane & Bridge Co., and are 
operated from the molding floor by 
ropes connected to General Electric 
control equipment on the crane bridges. 
In addition to the electric traveling 
cranes there are a number of chain 
hoists. 

Malleable iron and semisteel are made 
in small, horizontal, cylindrical fur- 
which were developed and de- 
signed by the Lunkenheimer Co. These 
furnaces, five of which appear in Fig. 
5, consist essentially of a cylindrical 
shell of boiler steel securely bolted to 
castings machined to 
roll on bearings, supported in 
castings bolted to the floor. As shown 
in Fig. 5, the fuel oil and blast enter 
each furnace through a pipe suspended 
from the ceiling which terminates in a 
mixing chamber at a point opposite the 
center of the cast iron ends. Oil is used 
in connection with air to provide fuel 
for these furnaces. 


naces 


whose ends are 
heavy 


Two circular holes 
cut in the boiler plate shell of each fur- 
nace provide means for charging the 
material and for handling the molten 
metal. Each furnace is approximately 
4 feet long and about 3 feet in diameter. 
When lined with fire brick and the 
necessary refractory materials, the ca- 
pacity of each furnace is about 1200 
pounds. A hand wheel in mesh with a 








FIG. 4-A CLEAN AND WELL-LIGHTED WASH 





AND LOCKER ROOM IS APPRECIATED BY THE WORKMEN 
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FIG. 5—SPECIAL GRADES OF 








left hand side 
the 
furnace from one side to the 
the 


[he furnace shells are designed so that 


the 
permits 


large gear wheel on 


of each furnace 
to tilt the 
other, thereby 


operator 


tumbling mixture 


they are interchangeable, making it pos- 


sible to remove one shell from its sup- 


ports and to substitute another in a 
short time. 
On account of the small capacity of 


these furnaces and the facility for thor- 
uughly mixing the metal, it is possible 
One 
of the most successful metals produced 
in these 


to make a wide range of mixtures. 


what is 
This is 


furnaces has been 


called puddled semisteel. made 
the materials in 
the furnace, then puddling the metal in 
the usual manner and rocking the fur- 
the wheel. It is claimed 
that whereas the ordinary mixtures of 


by charging proper 


nace by hand 


iron used by the Lunkenheimer company 
show a tensile strength of from 22,000 


to 25,000 pounds per square inch, the 
puddled semisteel acquires a_ tensile 
trength of more than 35,000 pounds. 


By using the proper grade of malleable 
ig iron, it is possible to make small 
malleable 
designed 
this 
is-fired annealing oven adjacent to the 
ist wall of the foundry building. 

A large proportion of the molds made 
the Lunkenheimer Co. plant are made 
n molding machines. The machine 
uipment consists of power and hand 
jueezers, and power j and hand 


jar 
made by International 


these 
Castings 
manner are annealed 


uantities of iron in 


pecially furnaces. 


ade in in a 


the 
Molding Machine Co., Chicago: Adams 

Dubuque, Ia.; Tabor Mfg. Co., 
liladelphia; Mumford Molding Ma- 
ine Co., Chicago; Wm. H. Nicholls 
o. Ine., Brooklyn, N. Y., and the 


ueezers 





SEMI-STEEL 
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AND MALLEABIL.E IRON ARE MADE IN 





E. H. 
Sand is 
Wm. 


Blystone 


N. J. 


made by 


Mumford Co., Lebanon, 


prepared by mixers 
«& Co, Ine. 
Mfg. Co., Cambridge 


Pa., and the Sand Mixing Machine Co., 


Sellers Philadelphia ; 


Springs, 


New York. Riddles made by the Cham- 
pion Foundry Machinery Co., Chicago, 
are used. 


Core Room 


the north 
building. 
racks 
racks 


The core room is situated at 
the 
stored on 


end of molding room 


Cores are home-made 


small balcony. These 
Fig. 8. The 


extra heavy 


on a are 


shown in racks consist of 


a 2%-inch pipe to which 





FIG. 


6—PATTERNS ARE STORED 


FACILITATE THE 


THESE SPECIALLY 








IN STEEL 
HANDLING 

















DESIGNED FURNACES 











steel castings supporting common 
are bolted. This type 
of shelving can be made at a minimum 
and provides an 
amount of storage 
floor area. The core ovens, which also 
the north end of the 


room building, are gas-fired. The ovens 











wooden shelves 










































cost unusually large 


space for a given 


are at molding 
are of the drawer type, being equipped 
with 16 swing drawers on one side and 
a number of larger compartments on the 


other. 
One of the most interesting features 
of the Lunkenheimer plant is the pat- 


tern storage building which adjoins the 
north end of the foundry. It is a 3- 





RACKS—THE 
OF 


STENCILED 
PATTERNS 


NUMBERS 
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FIG. 7~A VIEW IN THE WELL-ARRANGED CLEANING ROOM —NOTE THAT THE 


Tae FOUNDRY 





December, 1917 





SAND-BLAST MACHINES ARE AT THE 


ENDS OF THE ROOM, WHILE THE TUMBLING BARRELS ARE GROUPED BETWEEN THEM 


story brick and concrete structure, pro- 
tected by automatic fire extinguishers. 
Fig. 6, which shows a section of the 
shelving on which patterns are stored, 
conveys an idea of the neat appearance 
of every aisle in this building. As in- 
dicated in the illustrations, the steel 
shelving can be adjusted to accommo- 
date any size of pattern, and the slides 
for pattern numbers facilitates the stor- 
age of patterns. It is 
note that in estimating the cost of steel 


interesting to 
and wood racks for pattern storage, it 
was discovered that the steel 
which were 


racks 
finally purchased, cost a 
few dollars less than wood racks strong 
enough to serve the same purpose. On 
account of the comparatively low ceiling 
of the floors in this building, the use 
of ladders is eliminated. 


Cleaning Room 


Fig. 7 shows a view of the cleaning 
room. The tumbling 


ranged in the center of the room, while 


barrels are ar- 
the sand-blast machines are installed o1 
either side. Chain hoists are provided 
to handle the doors of the tumbling bar- 
rels. The sand-blast machines were 
furnished by the New MHaven Sand 
Blast Co., New Haven, Cont and the 
tumbling barrels, by the W. W. Sly 


Mfg. Co., Cleveland, and the Whiting 
Foundry Equipment Co., Harvey, III 
The grinding equipment consists of 
four double stand grinders made by the 


Norton Co., Worcester, Mass Castings 
; } “lp- in - - ] sl ] } 
in the cleaning room are handled on 
industrial trucks made by the John C. 
Towsley Mfg. Co., 

In planning the new foundry, it was 
realized that well-ventilated and lighted 
working quarters are an inducement for 


Cincinnati. 


contented with 
In line with this thought, 
the company has provided what is un- 
doubtedly one of the best 
locker rooms in any industrial plant in 
the country. 


emp:oyes to be more 


their work. 
wash and 


Fig. 4 shows an interior 
view of the locker room which contains 
more than 150 steel lockers made by 
the Hart-Hutchinson Co., New Britain, 
Conn. A number of shower baths have 
been installed at either end of the room 
and hot water is provided for baths and 
wash basins by means of a Rudd heater 
shown in Fig. 4. 

The new foundry was designed by Bert 
Baldwin & Co., engineers, and was built 
by Ross Bros., Cincinnati, contractors. 
The heating equipment consists of down- 





FIG. 8—INOME-MADE CORE RACKS OF 
COMMON PIPE, CAST BRACKETS 
AND WOODEN SHELVES 


draft boilers and a radiator system in- 


stalled and manufactured by the Ameri- 
can Radiator Co.,. Chicago. 


Melting Cast Iron in Crucibles 


In a paper read at the annual con- 


ference of the Society of Chemical 


Industry, Birmingham, Eng., G. M. 
Walter stated that artificial gas is 
being largely used in metallurgical 


operations in the British Isles. The 
utilization of this fuel for metal melt- 
ing has been greatly increased during 
the past 12 months and many thou- 
sands of pounds of brass, gun metal 
and aluminum are being melted daily 
with gas. 

For the production and melting of 
furnaces 
are being employed that hold crucibles 
of 600 pounds capacity when melting 
copper and approximately 200 pounds 


aluminum alloys gas-heated 


capacity for aluminum. One of the 
more recent applications of artificial 
gas is in the melting of iron. In 
being 
crucibles of 60 to 120 
capacity for the production 
ot high-grade castings, and although 
the fuel costs are considerably higher 


instances cast iron is 
melted in 


many 


pounds 


than when using coke, the superior 
quality of the castings obtained more 
than justifies the extra fuel cost. In 
melting iron, about 700 cubic feet of 
artificial gas of a calorific value of 
600 B.t.u.2s were required for each 
hundredweight of metal melted. The 
English hundredweight of 112 pounds 
is here indicated. From each crucible 
from seven to nine heats of iron were 
obtained. 
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Recently Developed Uses of Aluminum in Industry 


The Ability to Weld and Roll Aluminum Has Been Responsible for 
Greatly Extending Its Application in Many Lines of Manufacture 


N PREPARING a paper on 
this subject I have chosen 
to refer to the following 
materials, practically all of 

which have reached stages of com- 
mercial importance during quite recent 
years: 

Aluminum foil. 

Aluminum bottle 
closures. 

Manufactures, involving autogeneous 
welding. 

Die and pressed castings. 

Tubing for store service. 

Rolled rod for machining purposes. 


Aluminum conductors, steel rein- 
forced. 


caps and jar 


The aluminum foil industry has 
grown from practically nothing to a 
volume of business involving many 
tons of aluminum annually. At the 
start, the product consisted principally 
of plain foil, not appreciably unlike 
plain tin foil in appearance, which 
was used for wrapping candies, chew- 
ing gum, teas and the like. Later on 
the development of the process for 
embossing and printing aluminum foil 
opened up a large field among manu- 
facturers of chocolate bars, cheese, 
toilet soaps, etc., so that today a very 
considerable tonnage of this foil is 
being used in the embossed and print- 
ed form. 

Plain foil is 
extent in 


being used to some 
electrical condensers. A 
most recent use for plain foil, which 
has, as yet, just barely started, is for 
the lining of pulp board cartons for 
the packaging of coffee. This com- 
ination package possesses moisture 
resisting, and oil retaining character- 
stics not inferior to the tin can, as a 
offee container. 

Aluminum bottle caps and _ jar 
losures, like foil, have advanced from 
meager beginning to a business of 
ibstantial proportions during a very 
ew years. They are being used on 
ractically all food products put up 
While this seal possesses 
he nonrefillable feature and requires 
O opener to remove, it 


glass. 


owes its 
uccess, in a great degree, to the fact 
that it is aluminum, which is known 
to be nonrusting and strictly hygienic. 
The development of a process of 
welding aluminum by means of the 
y-hydrogen and oxy-acetylene flame 
has opened an almost limitless field 
for the outlet of aluminum. Sheet 





Presented at the Boston meeting of the Amer- 
‘an Institute of Metals. 


aluminum of all gages heavier than 
1/32 inch can be readily welded and 
the seam dressed off so that it is 
difficult to locate the joint. Conse- 
quently, it is possible to build-up an 
aluminum tank or container of almost 
any size and shape which when welded 
together, is practically a 

job. This class of material 


one-piece 

finds a 
place in breweries, ginger-ale plants, 
milk depots, chemical plants, and, in 
fact, wherever seamless metallic non- 
rusting containers are used. The one- 
piece feature is of marked advantage 
over the riveted tank which is always 
liable to spring a leak. 

For a long time it has been con- 
sidered a difficult proposition to die- 
cast aluminum. At the present time, 
however, this problem seems to have 
been solved, as there are several com- 
panies that claim to be _ successfully 
die-casting this metal. 


High Pressure Aluminum Castings 


Another quite recent development is 
the subjecting of sand castings to 
very high pressures in order to 
render the metal more dense and to 
increase the strength. 
have found 


Such castings 
application in making 
parts for the timing devices of shrap- 
nel, it being found that these castings 
not only possess extra high strength, 
but that they also 
tionally well. 


machine excep- 

Aluminum tubing for pneumatic 
store service is not a new field for 
aluminum, strictly speaking, since it 
has been gradually coming into use 
for the past several years. It is a 
fact, however, that the last few years 
have seen the volume of 
consumed for this 


aluminum 
purpose reach a 
stage where the tonnage involved is 
of great importance. The _ natural 
characteristics of the metal itself prin- 
cipally recommend it for this use. 
One of the most interesting devel- 
opments in the aluminum industry of 
recent years is the rolling of 
practically all 


high 
com- 
In the past, commercial 


alloy rods in 


mercial sizes. 


aluminum rod has been largely a 
drawn product. This method of 
manufacture prevented the use of 


aluminum alloyed with any apprecia- 
ble percentage of other metal, for the 
reason that in the drawing operation 
the surface, principally, of the rod is 
worked. The result is that the sur- 
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face becomes hard while the body of 
the rod is left comparatively soft. 
Therefore, only the smaller sizes of 
drawn rod are suitable for machining. 

By the rolled method of manufac- 
ture not only is it 
highly alloyed 


possible to use 
metal, but also the 
process tends to work the entire mass 
of the rod so that the finished prod- 
uct is a good, uniform, homogeneous 
material which machines well through- 
out its entire substance. This process, 
therefore, makes available a good ma- 
chining aluminum rod in all 
mercial sizes for automatic 
and turret lathe products. 

One of the first uses for which this 
rolled rod was tried was for the ma- 
chining of the fuse-timing parts for 
shrapnel. While it worked perfectly 
for this purpose, it so happened that 
the principal timing parts 
such a shape that in making them 
from rod it was necessary to cut 
away a great deal of the metal, re- 
sulting in high scrap loss. It was 
found that sand castings of the gen- 
eral shape of the parts to be made 
could be subjected to a comparison 
process and rendered highly satisfac- 
tory for this purpose, with a mini- 
mum of scrap loss. Consequently, as 
a commercial proposition, the rolled 
rod could not compete with the com- 
pressed castings for this particular 
article. It will without doubt, how- 
ever, fine wide usage for automatic 
machine products. 

Aluminum 


com- 
machine 


were of 


cable, steel reinforced, 
is not a very recent aluminum prod- 
uct, it having been in commercial use 
on an extensive scale for the past few 
years. It is, however, sufficiently little 
understood to seem to warrant refer- 
ence being made to it under the title 
of this paper. 

The excuse for the existence of such 
a product as steel reinforced alumi- 
num cable lies in 


certain inherent 
characteristics of 


aluminum which 
needed improving in order to recom- 
mend its use for long span, high volt- 
age work. The particular character- 
istic to which I refer is the coefficient 
of expansion of aluminum, which is 
approximately one-third greater than 
that of copper. Due to this greater 
expansion, the aluminum line length- 
ens a little more with temperature 
rise, and shortens a little more with 
temperature fall, than copper. The 
result is that it is necessary to string 
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‘aluminum wire with greater sags than 
copper wire in order that its strength 
may not be overtaxed at low tempera- 
ture. By allowing this greater sag 
at ordinary temperatures, combined 
with the higher coefficient of expan- 
sion of the aluminum referred to, one 
is apt to get excessive sags at ex- 
tremely high temperatures in summer. 

This was a condition of 
tively little importance in the 
days of low voltages and short spans, 
but with the advent of higher voltage 
and long span construc- 
tion, the characteristics of 
cable, as referred to, 
ous menace to its commercial 


compara- 
early 


steel tower 


aluminum 
became a seri- 
exist- 
ence, 
What cable lacked 


aluminum was 
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high tensile strength and low coefh- 
cient of expansion. In order to im- 
part these characteristics it was prg- 
posed to make the center strand of 
a seven-strand cable, of steel, and the 
six outer strands, of aluminum, the 
steel to furnish the strength, and the 
aluminum the electrical conductivity. 
A very high grade plow wire 
was selected, which was triple gal- 
vanized to prevent corrosion, and the 
practical tests which followed proved 
that the theory was correct; that the 
composite cable took on character- 
istics different from either of the 
component metals, and highly 
satisfactory for long span work. 

It is found feasible to construct 
cables num- 


steel 


was 


these with any standard 
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ber of strands, varying the proportion 
of steel and aluminum to meet the 
particular strength and sag conditions 


required. 

Aluminum cable, steel reinforced, 
began to grow in favor from the start, 
so that today many of the most 
modern transmission lines on _ the 
American continent are built with 
this cable. 


This, in a general way, will give a 
hint as to some of the more recent 
uses of aluminum. The automobile 
industry is, of course, the big factor 
in the aluminum business today, but 
the relative importance of some of the 
other fields for this metal seem to be 
in much greater demand than at any 
time heretofore. 
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Inspection of Brass and Bronze 


By Alfred D Flinn and Ernest Jonson 


N 1913, 
wrought 


extensive failures of 
60-40 


so-called, 


brasses, or 
bronzes, began to 

be observed on a number of 
engineering projects in which these alloys 
of copper had been used in large quan- 
tities, as bolts, rods and plates. These 
failures have continued to come to the 
knowledge of the authors to the present 
time. Recently, the 
been so numerous, due in large part to 
the fact that at least in the 


where the use had 


failures have not 
project 
been greatest, the 
been almost completely re- 
moved and steel substituted. 


A number of failures of castings, due 


brass had 


primarily to improper foundry methods, 
have occurred, and the form of failure was 


found to be cracks closely resembling sea- 


son cracking of wrought brass. These 


were found to be due in all cases to re- 
pairs made by 


“burning-in” or welding 


and were proven to be of the same 
nature as season cracking. A few small 
castings of a broad U-shape failed by 
cracking apparently — resulting from 


stresses set up by failure to afford op- 
portunity for contraction during cool- 


ing. In the experience of the authors, 
correctly made bronze castings have beet 


found highly satisfactory, and even some 


of the most imperfect ones have stood 
extreme abuse by hydrostatic and other 
tests without failure other opening 
the incipient cracks so as to allow leak- 
age. 

Brass and bronze castings are ex- 


pensive to make and, therefore, it is un- 


desirable to reject such castings on 


account of defects which can be 
died. Minor. leaks in h 


reme- 
draulic castings 
may be stopped by peening, but the fact 
that the casting leaks at a certain point 
From a paper presented at the annual meet- 
ing of the American Society for Testing Ma 
terials, held at Atlantic City, June 26 to 29 


that the metal was 
defective at this point. If water comes 


through the walls of a casting, even in 


generally indicates 


very minute quantities, under pressures 
which do not exceed 1000 pounds, this is 
an indication that the metal is not clean, 
or that the casting is porous from some 
other accidental condition. Peening, 
therefore, is a questionable method of 
brass or 
bronze castings. If the defect is small 
and other circumstances permit, a hols 
may be drilled and a plug of the same 


treating defective spots in 


metal as the casting may be screwed in. 
If plugging is not practical or per- 
defective spots should be cut 
out by chipping or drilling so that all the 
defective metal is removed. The cavity 
may then be filled by pouring metal into 
it from a crucible. In either case this 
must be done in such a way that the en- 
tire surface of the cavity is melted and 
thus consolidated with the added metal. 
some 
solid, 


missible, 


If a gas flame is used, there is 
danger of the filling not 
but if it is poured from a crucible with 


doubt 


being 


reasonable care, there can be no 
about the soundness of the metal in the 


weld. 
Coa ling Stresses 


Brass and bronze when stressed above 


the initial yield point for a considerable 


length of time, will fail by cracking, 


when oxidation takes place on the sur- 


face, 

When a defective spot in a casting is 
welded, the cooling of the metal in th 
weld will be accompanied by contractio: 
which will put a tensile stress in the 
metal of the weld as well as in the 
old metal which surrounds it. If the 


metal of the weld is the that 


which will happen sooner or later 


Same as 


of the.casting, its elastic limit may be 
appreciably higher than that of the rest 
of the casting, because the metal in the 


weld solidifies much more rapidly than 
the rest of the casting did originally 
The permanent deformation resulting 
from the shrinkage of the weld there- 
fore, will take place in the surrounding 
metal, and this metal will remain in a 
state of tension greater than its initial 
yield point and after a time cracks will 
appear. The magnitude of the stresses 
thus caused may be estimated from the 
fact that the shrinkage of brass from 
the freezing point down to ordinary 
temperature is about xs inch per foot or 
about 1.5 per cent. If the elastic limit 
were high enough, this shrinkage would 
produce a stress of not less than 14,000,- 
000 x 0.015 = 210,000 pounds per square 


inch. In other words, the metal sur- 
rounding the “burn” will be stressed 
beyond the yield point. The “burn” 


itself, while stressed as high as the sur- 
rounding metal, may not be stressed to 
the yield point because, chilled 
from pouring into the cold casting, it 
gets a higher yield point than the same 
metal cast in sand. 


being 


If the casting is of small lateral di- 
mension, and the ends are not con- 
strained, and the break extends all the 


} 


way across it, the stress set up in the 
old metal by the shrinkage of the weld 
is compressive, and, therefore, there is 
no danger of cracking. In other cases 
shrinkage stress must be prevented by 
keeping the casting heated to a very high 
temperature while the weld is being 
made and until it has solidified. Th 
yield point of the surrounding metal thus 
will be temporarily lowered and the flow 
will take place stress 
lower than the yield point of the cold 
metal, so that there will be no danger of 
cracking after the metal has 
Another way to prevent cracking is to 
anneal the casting immediately after the 


under a much 


cooled 
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weld has been made. There is no reason 
to believe that the metal surrounding the 
weld is injured by the shrinkage stress 
until corrosion occurs on its surface. 
Therefore, if the yield point of the metal 
surrounding the weld is lowered by heat- 
ing the entire casting to a sufficiently 
high temperature, additional flow will 
occur, and the cooling stress thus will be 
gradually reduced to a very small mini- 
mum, according to the length of time 
the annealing is continued. The an- 
nealing temperature should be maintained 
for several hours so as to give the metal 
time to flow. 

There should be definite specification 
requirements to control the “burning-in” 
process. The specifications for mangan- 
ese bronze castings should cover this 
point in such a way that absolutely safe 
castings will result, even when defective 
places have been “burned-in,” merely by 
putting the specifications into the hands 
of a careful and experienced metal in- 
spector who has no special familiarity 
with brass. 

It now appears that the only way to 
insure safety in brass (bronze) castings 
is to specify annealing at a certain tem- 
perature for a certain length of time 
whenever “burning-in” has been done. 

Brass and bronze castings are subject 
to various defects which are difficult to 
discover by surface inspection, or even 
by hydrostatic testing. The defect which 
most commonly occurs results from the 
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~ PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 





Shrinkage of Aluminum Match 


Plates 
Using No. 12 ingot aluminum for 
making match-plates, we find that the 
hrinkage is excessive. We _ recently 


made a plate, 11 x 18 inches, which was 
fat on the cope side and which was fed 
y four risers, 5% inch in diameter. This 
late developed excessive shrinkage, not- 
vithstanding the precautions taken. 
Your trouble is due to insufficient 
A riser, 5g inch in diameter, 
s too small for this purpose. Further- 
more, the head of metal thus obtained 
s too low to secure the requisite pres- 
since aluminum is approximately 
one-third as light as copper. A much 
higher head is required to get the same 
pressure in the mold. Therefore, it 
would be advisable to double the length 
of the sprues and risers and to in- 
rease the diameter of the latter to two 
nches. In some cases where the section 


reeding. 


sure 
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inclusion of oxide in the metal of the 
casting. This occurs in two ways, either 
the molten metal contains an admixture 
of oxides, owing to insufficient protec- 
tion of the molten metal from the air, 
or the dross from the surface of the 
crucible or furnace charge gets into the 
mold and is caught at some point where 
the flow is slight, and is thus prevented 
from coming to the surface in the risers. 
In the former case the entire casting is 
bad, and the best way to discover this 
defect is to make tensile tests on speci- 
mens cut from a coupon cast from the 
same melt. The admixture of oxide is 
indicated most distinctly by the greatly 
reduced elongation, but also by low ulti- 
mate strength. The tensile test there- 
fore, should be specified for all im- 
portant brass and bronze castings, no 
matter whether a certain strength and 
elongation are of mechanical value or 
not. The metal in every important 
brass or bronze casting should have the 
strength and elongation typical of the 
mixture of which it is made as an evi- 
dence that the metal in the casting is 
clean. If a tensile test is impracticable, 
oxidation in the metal may be discovered 
by making a bending test on a ma- 
chined specimen. The presence of oxide 
then will be indicated by a number of 
small cracks which open on the outside 
of the bend, and if the oxidation is ex- 
treme, also by the abnormal color of 
the surface of the fractured specimen. 
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authors indicates 


Experience of the 
that oxidation of metal in the crucible 
is a very common defect, especially of 


the mixtures containing high percen- 
tages of copper, that is, of the bronzes. 
It is the belief of the authors that in 
foundries where tensile or hydrostatic 
tests are not made, the metal is general- 
ly allowed to become considerably, and 
in many cases seriously, oxidized in the 
crucible, because this defect in the metal 
does not show on the surface of the 
casting. To specify bronze castings 
merely by the mixture therefore is use- 
less. Unless the metal is tested after it 
has been poured, one is not justified in 
assuming that it consists of a clean, uni- 
form mixture of the ingredients put into 
the crucible. A bronze casting may be 
made of the correct mixture and may 
show no surface indications of defects, 
and still it may be nothing but a honey- 
comb of metal, filled with oxide. 

The presence of included dross is 
more difficult to discover. If a hydro- 
static test cannot be made, it is practically 
impossible to find such defects unless 
they happen to come to the surface of 
the casting, and even a hydrostatic test 
does not always discover such defects, 
because there may be a_ considerable 
thickness of good metal along one or 
both of the surfaces of the casting. 
The best insurance against this kind of 
defect is correct molding, a_ thing 
which, strange to say, is unusual. 





of the metal on the plate is extra thick, 
it may be necessary to use 
inches and more in diameter and to 
build them up several inches higher than 
the sprues. When the 
poured, the tops of the sprues are cov- 
down 
molten 


risers three 


plate has been 
ered with sand and are weighted 
filled 


pressure over the 


and the risers are with 
metal to increase the 


surface of the plate. 


Bronze Substitute for Malleable 


Iron 

We would like a mixture for a brass, 
bronze or aluminum alloy that will serve 
a similar purpose as malleable iron. The 
alloy should be difficult to bend but easy 
to machine. 

The following alloy will be found 
suitable for the purposes outlined: Cop- 
per, 88 per cent; tin, 10 per cent, and 
lead, 2 per cent. If a cheaper mixture 


is desired, the following can be used: 


| 
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Copper, 60 per cent; zinc, 38 per cent, 


and lead, 2 per cent. 


Aluminum Solders and Flux 
We would like the formula for mak- 
ing an aluminum solder and informa- 
tion on the most desirable fluxes. 


A mixture extensively used for sol- 
dering aluminum follows: Aluminum, 


2.5 per cent; phosphor tin, 2.5 per cent; 
zinc, 27 per cent, and tin, 68 per cent. 
Melt the zinc and add 
and phosphor tin. 


aluminum, tin 


The following mixtures also are used: 

Aluminum, 10 per cent; copper, 5 per 
cent; zinc, 50 per cent; tin, 32 per cent, 
and phosphor tin, 3 per cent. 

Tin, 80 per cent; lead, 17 
and aluminum, 3 per cent. 

Tin, 80 per cent; aluminum, 17 per 
cent; magnesium, 2.5 per cent, and 
nickel, 0.5 per cent. 

Tin, 50 per cent; lead, 26 per cent; 
zinc, 23 per cent, and copper, 1 per cent. 


per cent, 
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fluxes are recommended for 
aluminum solders, one inventor prefer- 
ring stearic acid, another oelic acid, 90 
per cent and ammonia 10 per 
while practical men applying 

use sulphuric acid to remove the oxide 
from the surface of aluminum and fol- 
low with tallow. A dozen different 
methods of soldering aluminum are 
being practiced and some creditable work 
is being done. Considerable skill and 
expense are required to produce satisfac- 
tory work and with these essentials 
taken care of, it seems immaterial what 


Various 


cent, 
solder 


kind of an alloy is employed for sol- 
dering. 


Brazing Metal 

Kindly furnish us with a mixture for 
brazing metal. We are experiencing 
considerable difficulty in securing good 
castings made from the mixture we are 
While the castings appear to be 
sound, when machined, they are porous. 

Since melt 
that the 
mixture is at fault and that you are 
using a dip metal instead of a braz- 
ing alloy. The following mixture will 
withstand the 
without melting: 


usING. 


these castings easily 


while brazing it is evident 


brazing temperature 
Copper, 86 per cent; 
zinc, 12.5 per cent, and lead, 1.5 per 
cent. The lead is added to facilitate 
machining. Melt the copper quickly 
under charcoal, using a flux, such as 
bottle glass, to exclude the air and 
before the copper is melted add a small 
amount of salt. Deoxidize the metal 
with 0.25 per cent of 15 per cent phos- 
phor-copper, stir thoroughly, add the 
zinc, which has 
warmed, and 


been previously 
with the lead. 

molding and 
the mold with plumbago.  Pro- 
vide heavy risers on all thick sections 
and if the castings have flanges, mold 
them with the face of the flange in 
the drag. 


follow 
Use coarse sand _ for 


coat 


Venting Cores for Brass Work 
difficulty with 
the accompanying 
tilustration, sutce they blow at the points 
indicated. Our mixture consists of lake 
sand, 216 pounds; Albany said, 192 
pounds; mill sand, 216 pounds, 
and core otl and binding powder, 11 
quarts. The must be made on 
end and, therefore, we must have a 
mixture that will prevent the sagging 
of the cores while baking. 

Your difficulty is due to the insuffi- 
cient venting of the core. If it could 
be made in halves, it could be more 
thoroughly vented, but since this is not 
possible, holes should be drilled in the 
core box at 


We are expertencing 


the cores shown Mm 


room 


cores 


each of the extensions so 
that the cores may be vented horizontally 
to the center 


vent. The openings on 


the outside of the core should be filled 
after the core has been dried, to pre- 
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SECTIONAL ELEVATIONS OF A CORE 
SHOWING PRESENT AND RECOM- 
MENDED METHODS OF 
VENTING 


























vent the metal from entering these vents. 
However, before filling these - openings, 
a vent wire should be passed through as 
a final precaution to a&certain whether 
or not the vents are closed and whether 
they are connected to the center vent. 
In the accompanying illustration, B is 
a sectional elevation of the core show- 
ing the proposed method of venting to 
avoid blowing, and A is a_ sectional 
elevation of the core showing the pres- 
ent method of venting. 


Brass Alloys for Piston Rings 

We would like to obtain the formula 
of an alloy for a brass that is suitable 
for piston rings. These must pass over 
the end of the piston and spring to place 
in the groove. 

There are two different types of 
alloys used for the purpose of making 


springs; one is a phosphor bronze, 
and the other is a yellow brass con- 
taining iron. As the latter metal is 


difficult to cast into bars, 3 inches in 


diameter, and to obtain clean cast- 
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CRACKED CYLINDER CAP 
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ings, it will be necessary to use the 
following phosphor bronze alloy: Cop- 
per, 91.75 per cent; tin, 5 per cent; 
zinc, 2 per cent, and lead, 1 per cent. 
When the copper is molten, add 0.25 
per cent of 15 per cent phosphor 
copper. 


Cylinder Caps Which Crack 


We are experiencing considerable dif- 
ficulty in casting the tubular well cylin- 
der cap shown in the accompanying il- 
lustration. Cracks occur in the threaded 
ends. We use practically an all-scrap 
mixture which we do not ingot. Our 
mixture approximates copper, 65 per 
cent, and sinc, 35 per cent. 

It is probable that by the use of chills 
the cracking of these castings might 
be obviated, since the chills would cause 
the thin section of metal to set rapidly. 
However, it might be advisable to make 
a softer core, particularly that section 
of it adjoining the section of the cast- 
ing that cracks. If an oil sand mix- 
ture is being employed, change to a 
starch or rosin binder and even though 
this may slow up production the re- 
duced casting losses will more than 
compensate for this increased cost. The 
chills will have to be applied externally 
in the form of a ring of brass or cop- 
per. Whether this is 
impossible to judge, since the casting 
may be molded in several ways. We are 
of the opinion that the use of chills 
will slow-up production so that even 
if the castings were more satisfactory, 
the gain would be very slight over the 
methods now in use with its attendant 
losses. Changing the cores to get them 
softer, either by burning them or by 
using a different believe 
is the more practical way of overcoming 
this trouble. 


feasible, it is 


binder, we 


Aluminum for Cooking Utensils 


We would like to know whether pure 
aluminum can be used advantageously 
for casting cooking utensils, or whether 
it can be used to better advantage when 
some other metal is mixed with it. 

If it is your intention to produce 
cooking utensils regardless of cost, the 
purer the aluminum, the better. Tests 
have proven that no aluminum for this 
purpose should contain more than 2 per 
cent of impurities, but unless this metal 
sheets and stamped to 
form, it will be too soft for the pur- 
pose mentioned. Cast aluminum uten- 
sils frequently contain a considerable 
percentage of zinc, as this cheapens the 
alloy. When the zinc content is high, 
however, the casting difficulties are in- 
creased. For the purpose mentioned 
the following alloy has good casting 
properties: Aluminum, 82 per cent; 
zinc, 15 per cent and copper, 3 per cent. 


is rolled into 
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Solving Foundry Transportation , 
and Conveying Problems gf 


HE elimination of physical 
effort of the skilled 
chanic or other work- 
man 
productivity. 


me- 
any 
should increase his 
The introduction of the 
small molding machines of the squeez- 
er type has generally been followed 
by the opposition of employes as the 
individual physical effort per hour is 


multiplied, though decreased, per 
mold. 
The jar ram molding machine for 


the heavier side floor and crane floor 
work, has made a substantial reduc- 
tion in the physical effort of the em- 
ploye, while at the same time multi- 
plying production. 
The production of a molder or 
coremaker is in-part limited by his 
physical capacity for work. It is 
further limited by the individual’s 
adeptness and the patterns and core 
boxes supplied to him. Foundrymen 
are cognizant of this fact and some 
supply the best tools most convenient- 
ly accessible. Many foundry managers 
verlook the partial elimination of 
common labor. Notwithstanding the 
fact that the day laborer works for 
ilf the wages of a skilled mechanic, 
tentimes his wages represent half 
e total labor cost of castings. This 
especially true skilled me- 
do laborers’ 
Methods of reducing labor effort 
rough the elimination of ramming 
important and have been described 


t 


where 


anics work. 


\bstract of a paper presented at the twenty- 
nd annual meeting of the American Foun- 
men’s association held at Boston, Sept. 24- 
The author, Robert E. Newcomb, is asso- 
ed with the Deane Works, Worthington 
mp & Machinery Corp., Holyoke, Mass. 


Fig. 









-, Design and Application of 
“) Modern Labor-Saving 
Equipment for Foundries 


By Robert E Newcomb 


1—Locomotive Crane and Bucket Unloading a Car 


many times, hence this article is ad- 
dressed to the foundryman wishing to 
reduce his common 


experience, [| 


labor. In my 
have found that the 
foundry is one of the last places where 
the unskilled man wishes to be em- 
ployed for the reason that the work 
is usually more laborious than many 
other employments, and further, due 
to organizations limiting the 
ment of the laborer 
mechanic. 


develop- 
into a_ skilled 

Many foundry managers have been 
slow to apply mechanical equipment 
to reduce the cost of unskilled labor. 
Those who had the foresight to apply 
what other industries have used for 
some time have reaped a_ harvest. 
Foundrymen should be more familiar 
with the most common mechanical 
equipment, most important of which 
is the traveling crane. 


Cranes and Their Application 


A crane for the foundry should 
have smooth regular motion and for 
this reason the direct-current motor 
crane is preferable. More recently, 
the alternating-current motor crane has 
been applied to foundry service with 
satisfactory results, yet it does not 
give the same smooth action that is 
obtained from a direct-current motor 
crane. The alternating-current motor 
crane, however, has many advantages. 
The motor is of more simple con- 
struction and has no commutators and 
commutator brushes to wear and give 
trouble. 

The motors of 
motor crane 


the direct-current 
should be thoroughly 
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enclosed from the 
In fact, 
enclosed 
even though 


to protect them 
dust and dirt of the foundry. 
it is also well to 
alternating-current 


specify 
motors 
it increases the cost. 

The controllers are the next most 
important part of the electrical equip- 
ment of the crane, hence the pur- 
chaser should consider them care- 
fully, determine the number of points 
of control of the competitive cranes 
and the merits of the details of the 
design. Controllers should be of such 
size and shape and so located in the 
cage that they will not interfere with 
the operation or be an obstruction 
to the operator when handling loads 
almost beneath the cage. 


The switch-board is of 


next im- 
portance, electrically, as on it is 
mounted main switches, fuses, circuit 
breakers, etc., by which current is 
properly distributed to,the several 


motor circuits and automatically as 
well as manually disconnected. 

Fig. 5 ilkistrates a three-motor crane 
cap made by the Pawling & Harnisch- 
feger Co., Milwaukee, complete with 
switchboard controller and resistance. 
The roomy cage, orderly arrangement 
of controllers and location of resist- 
ance, is well illustrated. 

A modern safety limit switch de- 
vice is employed in the most modern 


cranes. A rising hook moves a switch 
lever to prevent overtravel of the 
hook and consequent damage. This 


is a most essential feature of a hoist 
and its reliability should be thoroughly 
investigated. If, through carelessness 
of the operator, the hook should be 
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FIG. 2 
BRAKE 


hoisted too high, an electric limit 
switch automatically interrupts’ the 
current and brings the motor to a 
quick stop. This 
enclosed in a box and operated di- 


switch, which is 
rectly from the bottom block, carries 
only an auxiliary current which oper- 
ates a magnetic switch, mounted on 
the switchboard. This magnetic 
switch, which carries the motor cur- 
rent, is provided with carbon arcing 
contacts and a powerful magnetic 
After the limit switch has 


hook, the load 


How- 


blow-out. 
been opened by the 
cannot be hoisted any further. 
ever, it can be lowered in the usual 
manner, whereupon the limit switch 
will again close automatically. If for 
any reason the limit switch is not in 
magnetic 


operative condition, the 


switch will immediately open. This 
limit switch is called a closed-current 
type and is said to be absolutely de 
pendable and foolproof. 

Fig. 2 illustrates a common form 
of electric solenoid brake which auto- 
matically goes into service the mo- 


ment the power is cut off from the 
circuit. 

The bridge girders should be of 
ample stiffness and strength, well se- 
cured to the bridge end trucks by riveted 
gussets as shown in Fig. 4a, and which 
should be equipped with bearings of the 
Master Car Builders’ type, similar to 
those shown in Fig. 4a, permitting easy 
removal and replacement of truck wheels 
and bearings. Fig. 4b illustrates the 
end truck construction employed by the 
Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y., in which the truck 
framing surrounds the wheels fitted to 
axles keyed into the hub. This con- 
struction illustrates self-oiling, — self- 
aligning bearings set into openings in 
the truck frame and easily removable. 
This shows how to thoroughly enclose 
and protect from dust all bearings and 
gears. Bridge trucks should also be 
equipped with suitable bumpers to pre- 
vent damage or injury when bumping 
the end of the runway or other cranes, 
unless the bridge and frame forms a 
protection, as shown in Fig. 4b. Truck 


DIRECT CURRENT MOTOR WITH CLAM SHELL FIG. 3—ALTERNATING CURRENT MOTOR AND CLAM 


SHELL BRAKE 


wheels should be steel castings and 
double-flanged or cast iron with chilled 
treads. 

The crane trolley should be of com- 
pact construction and designed to resist 
or compensate for tortional movement 
due to inequalities in the track or run- 
way. The hoist gearing should consist 
of machine-cut steel gears thoroughly 
enclosed and well supported between 
bearings, preferably operating in a bath 
of oil. 

It is suggested that purchase specifi- 
cations for traveling cranes contain 
the following clauses: 

All trolley gears to be of open- 
hearth steel castings or of better ma- 
terial, and all pinions of suitable 
forged steel. Gears to be fully en- 
closed. Said enclosures and crane in 
general to be so constructed as to 
ineet the most exacting requirements 
of the state industrial accident board 
or government authorities having 
jurisdiction therein, and the American 
Society of Mechanical Engineers code 
of safety standards for cranes. 

Lubrication must be adequate and 
lubricating reservoirs and oil holes to 























FIG. 4a—END TRUCK CONSTRUCTION 


FIG. 4b—END TRUCK CONSTRUCTION 


SHOWING DRIVE AND ENCLOSED BEARINGS 











FIG. 5—CRANE CAB ILLUSTRATING, 
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FIG. 6—PRACTICAL CLEARANCE 


be of such proportion as to insure a 
sufficient supply of lubricant reaching 
all parts to be lubricated. These parts 
should be so designed as to not re- 
quire inspection or refilling more than 
once per day. All gears to operate in 
a bath of oil. 

Wiring to comply with the rules and 
regulations of the National electric 
code of the National Board of Fire 
Underwriters and acceptable to the 
local electrical inspector having juris- 
diction throughout the district where 
the crane is installed. 

Crane to be guaranteed to the pur- 
chaser in design, workmanship and 
material. Guarantee to be good for 
one year from date of installation. 

The foregoing clauses are somewhat 
rigid and some makers will not wish 
to comply with them. Nevertheless, 
they are desirable, as the manufac- 
turers who object must acknowledge 
the inferiority of their equipment in 
these respects, hence, the selection 
may be made with a more complete 
knowledge of these essential char- 
acteristics of crane construction. 


A Suggestion to Purchasers 


It is suggested that purchasers de- 
termine by measurements, regardless 
of drawings, that they have ample 
runway clearance, as, frequently, 
building construction does not ac- 
curately conform to drawings. It is 
unsafe to purchase a crane having less 
than a 6-inch side and overhead clear- 
ance. See Fig. 6 for clearance dimen- 
sions required. 

The crane should be 


runway wire 


of ample size for the addition of one 


* more cranes; it should be of hard 
drawn wire 


copper supported on 
insulators, as shown in Fig. 7. 
The following illustrations show 


some of the more unusual applications 
of a traveling crane. Fig. 8 illustrates 
a single-line grab bucket, made by 
the Pawling & Harnischfeger Co., 
suspended from a crane hook. Fig. 9 
illustrates the operation of a grab 
bucket in a foundry. These grab 


DIMENSIONS OF 
BUCKET ON CRANE 










































FIG. 7 


buckets are designed to hold from 1 
to 1%4 cubic yards and may be con- 
veniently used for transferring such 
materials as molding sand in conjunc- 
tion with sand-mixing machines. 

A foundry melting 30 and 40 tons 
of iron per day has 75 to 100 tons of 
sand distributed upon the molding 
floors. It is customary for the molder 
to cut and temper this sand. The 
manual cutting and tempering of sands 
is a prolific cause of bad castings not 
easily controlled. The introduction 
of motor-driven portable sand-mixing 
machines, as shown in Fig. 12, may 
be operated and conducted by a spe- 
cially trained operating crew with im- 
proved results. The machine illus- 
trated was made by the Sand Mixing 
Machine Co., New York. 

In other foundries, belt and bucket 
conveyors are used to return the sand 
to a central sand mixing and temper- 
ing plant, which is, of course, first rate 
practice as this quantity of sand may 
easily be handled to and from the 
molding floors at a cost not to exceed 
$0.01 to $0.02 per ton and within one 


—~—METHOD OF SECURING 
TROLLEY WIRES ON 


AND SUPPORTING 
CRANE RUNWAY 


hour’s time. Such an equipment may 
cost from $20,000 to $25,000. 

The same material may be moved 
to the central sand-mixing plant and 
returned to the molding floors with a 
grab bucket costing less than $3000 
fully equipped with accessories except 
crane. The material may be moved 
during one hour following the heat 
and returned one hour before the 
starting time the following day at a 
cost not over $0.025 per ton of sand. 


Additional Uses of Bucket 


In addition the bucket may be used 
throughout the day for filling large 
molds, for excavating pits and for 
unloading incoming coke, coal and 
sand. A detail view of the Hayward 
bucket is shown in Fig. 11. This 
bucket is entirely controlled from the 
cage of the traveling crane. 

The most undesirable and dirty part 
of the day’s work in the foundry is 
dumping out castings, and for 
work a magnet may be used with 
economical and _ satisfactory results, 
as shown in Figs. 13 and 14. Figs. 16 


this 








FIG. 8 


READY 








CUTTING AND MIXING SAND WITH BUCKET. FIG. 9—GRAB BUCKET 
TO BE TRIPPED 
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FIG. 10—FIXED TONGUE TRACK SWITCH FOR MONORAIL TRACK 




















MOTOR GRAB BUCKET 12—SAND CUTTING MACHINE 
HANDLING COAL 











13—HANDLING HOT CASTINGS WITH MAGNET FIG. 14—CARRYING HOT CASTING WITH MAGNET 
AFTER SHAKING-OUT CLEANING FLOOR 
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15—HANDLING PIG IRON WITH A 


and 17 show traveling cranes applied 
to yard work; in one instance both 
buckets and magnets shown, 
dicating the ease with which material 
handled. 

bracket cranes are of great 
value and relieve the overhead travel- 
Especially are they con- 
venient and valuable when used in 
connection with the setting of cores. 
cranes may be made to 
a large area, handling the work 
several floors, and can be erected 


are in- 


1 
i 


s here 
Jib or 


ing cranes. 


These cover 
for 


on 


Tae FOUNDRY 








43-INCH MAGNET FIG. 16 


FIG. 17 


UNLOADING 
TRAVELING 


PIG IRON 


YARD 


WITH 62-INCH MAGNET. 
CRANE EQUIPPED 


WITH 62-INCH MAGNET 


wall or post and be 
the on the 
They equipped with 
geared triplex blocks, air or electric 
Figs. 18 and 19 
of electric and air hoists. 

Fig. 22 illustrates a 
tem manufactured by the Shaw Elec- 
tric Crane Co., Muskegon, Mich., ap- 
plied in a portion of the J. I. Case 
Threshing Machine Co.’s foundry at 
Wis. In this system each 
monorail transfer bridge is equipped 


any may Swung 


out of work 


floor. 


way of 
may 


any 
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FIG. 18—ELECTRIC HOIST 








FOR SMALL 








LOADS. FIG. 19—AIR HOIST 2000 





POUNDS CAPACITY 





with a monorail hoist. This bridge is 
equipped with a latching device which 
is operated from the hoist cage. The 
entire unit may be operated as a three- 
motor traveling overhead crane. The 
controller for the bridge is placed in 
the hoist cage so that the bridge can 
be controlled from the When 
it is desired to engage a spur track 
to allow the hoist to run off the 
bridge, the bridge is latched securely 
to the track before the hoist is run 
off. When the crane is engaged with 


cage. 

















FIG. 20—3500-POUND CASTING 
HANDLED BY MAGNET 
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BRAKES, LIMIT STOPS. CACE SUPPORT. | 
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HOOK, SHEAVE, DRUMS. SIONAL DRILL. 





CRANE SIGNALS 
INSTRUCTIONS TO CRANE OPERATORS 


TO MOVE BRIDCE OF TRAVELING CRANE FORWARD OR CAR OF LOCOMOTIVE CRANE FORWARD. 
A MOVEMENT, IN THE DIRECTION OF TRAVEL, OF THE RICHT HAND, WITH THUMB 
POINTING IN THE DIRECTION OF TRAVEL, OR 2 SHORT AND | LONG BLAST OF 


TO MOVE BRIDCE OF TRAVELING CRANE BACKWARD OR CAR OF LOCOMOTIVE CRANE BACKWARD. | | 
A MOVEMENT, IN THE DIRECTION OF TRAVEL, OF THE RICHT HAND, WITH THUMB } 
POINTING IN THE DIRECTION OF TRAVEL, OR 2 LONG AND | SHOAT BLAST OF A 


TO MOVE TROLLEY OF TRAVELING CRANE TO RICHT OR TO SLUE LOCOMOTIVE CRANE TO RICHT. 


A MOVEMENT IN THE DIRECTION OF TRAVEL OF THE RICHT HAND, WITH THUMB | 
POINTING IN THE DIRECTION OF TRAVEL, OR | SHORT AND | LONG BLAST OF \ 
‘ 


TO MOVE TROLLEY OF TRAVELING CRANE TO LEFT OR TO SLUE LOCOMOTIVE CRANE TO LEFT. 


A MOVEMENT IN THE DIRECTION OF TRAVEL OF THE RICHT HAND, WITH THUMB \ i 
POINTING IN THE DIRECTION OF TRAVEL, OR | LONG AND | SHORT BLAST OF yx 


A MOVEMENT DOWNWARD OF THE RICHT HAND WITH THUMB POINTING DOWN- 


TO LOWER THE SMALL HOOK OF THE TRAVELING CRANE, OR TO LOWER THE HOOK BLOCK OF THE A 
ES: 
4! 
WARD, AND WITH HAND CLOSED, OR | LONC BLAST OF WHISTLE. au aia \ 
WJ 


TO HOIST THE SMALL HOOK OF THE TRAVELING CRANE, OR TO HOIST THE HOOK BLOCK OF THE 


TO LOWER THE LARCE HOOK OF THE TRAVELING CRANE, OR TO LOWER BOOM OF THE LOCOMOTIVE 


iH 
A MOVEMENT DOWNWARD OF THE RICHT HAND WITH THUMB POINTING DOWN- <-- — 
WARD, AND HAND OPEN, OR 2 LONC BLASTS OF WHISTLE. a= que : wl 
/ 


TO HOIST THE LARCE HOOK OF THE TRAVELING CRANE, OR TO HOIST BOOM OF THE LOCOMOTIVE CRANE. 


A MOVEMENT UPWARD OF THE RICHT HAND WITH THUMB POINTING UPWARD, 
\ AND HAND OPEN, OR 2 SHORT BLASTS OF WHISTLE. = @& 


Raise RIGHT ARM AND MOVE VERTICALLY IN A CIRCLE, OR | VERY LONC BLAST 


WHEN REQUIRED TO ASSURE CRANE OPERATOR OF CORRECTNESS OF CRANE MOVEMENT. 
WAVE RIGHT ARM UP AND DOWN WITH QUICK RUNNING MOTION, OR 3 SHORT 


TO BE CIVEN AT ANY TIME TO STOP ALL MOVEMENTS. 
RAIsE RIGHT ARM WITH PALM OF HAND SHOULDER HICH AND FACING TO THE 
FRONT, OR | SHORT, | LONG AND | SHORT BLAST OF WHISTLE. = au @ 


} we 
WATCH SIGNALS. GEARS, TRUCK WHEELS. = y ‘ OWL TWICE DAILY. DON’T BUMP. 
ee S|!) 
WATCH HITCHES. RUNWAY TRACKS. at CLEAN DAILY DON’T OVERWIND. 
rey 
y 
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COPYRIGHTED (817 GY ROBERT E. NEWCOMB. HOLYOKE, mass. 
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ENDURANCE 


START SLOWLY. DON’T TAKE A CHANCE. 


y 
f STOP SLOWLY. 


| DON’T FORCET. 


DON’T OVERLOAD. REPORT ACCIDENTS. 


DON’T DRAG LOAD. REPORT STRANCE NOISE. 















FIG. 21 


any of the spur tracks, all other tracks 
are locked by baffle plates, thus pre- 
other running out 


venting any hoist 


' ee 
Ni 


CRANE SIGNALS AND INSTRUCTIONS FOR CRANE OPERATORS 


into the crane bay. When the bridge 
engages the spur track this baffle is 
automatically lifted, allowing the hoist 
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to immediately run- onto the bridge 

All gearing, with the exception oi 
the truck gears, is enclosed in heavy 
dust-tight cases and is oil bath lubri 
cated. The bridge is equipped wit! 
an electric brake, which automatically 
stops the travel of the bridge when 
the power is cut off from the travel 
ing motor. This machine can be in 
stalled in the central bay with spurs 
leading to other parts of the plan 
and to unloading platform thus allow 
ing flexibility in the operation and 
use of a monorail hoist. A unique 
feature of the system is said to be 
the fixed tongue switch. 

The operation of this switch is 
such that under, no conditions can it 
present an open end to the trolley, 
thus eliminating the possibility of an 
accidental derailment. Furthermore, 
this track-switch does not have to 
be set for the desired directions of 
travel; the operator does not have to 
stop and reach out to “throw” the 
switch. He selects his route by pull- 
ing a lever in the operating cage as 
he approaches the switch in the man- 
ner to be described. The trolley, 
therefore, runs through the track 
switch in any direction without stop- 
ping, thus avoiding all loss of time 
at the switches. 

Considering the track layout, it is 
apparent that the introduction of a 
track-switch of the moving-tongue 
type impairs the continuity of the 
main track, since the track-switch may 
at any time be set for the spur track 
—a contingency for which the oper- 
ator must be constantly on the alert. 
With the fixed-tongue system, on the 
other hand, both routes through the 
track-switch are always free. For 
these reasons it is entirely practicable 
to lay out a track system with as 
many track-switches of the _ fixed- 
tongue type as may be required, lo- 


cated wherever there is occasion to 
divide or divert the traffic, whereas 
with the moving tongue type, the 


introduction of track-switches is re- 
stricted by practical operating consid- 
erations. 

Referring to Fig. 10, it will be 
seen that the steel castings composing 

















FIG. 22—MONORAIL SYSTEM IN FOUNDRY 
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the track-switch are formed with 
tread flange to correspond with those 
of the track beam and that these 
tread flanges are divided into three 
tongues by the two slots. The trolley 
has two four-wheel swivel trucks and 
is it runs through the track-switch 
mie side of cach truck passes through 
one of the switch slots, while the 
wheels successively cross the other 
slot. It should be particularly noted 
that in consequence of the angular 
position of the slot with reference to 
the direction of travel, wheels directly 
opposite each other in the truck do 
not cross simultaneously and_ that 
there are always two diagonally op- 
posite wheels in proper position to 
carry the load. As the truck runs 
through the switch, therefore, the 
action is the same as if the track 
were continuous. 


Selecting the Route 


The manner in which the leading 
truck is steered onto the spur track 
is shown in Fig. 24, which is a sec- 
tional plan at the level of the lower 
flange of the I-beam, showing a right 
hand track-switch and the truck sides 
of the trolley. When approaching the 
track-switch with the intention of run- 
ning onto the spur track, the hori- 
zontal roller T2, located in front of the 
leading truck and known as the steering 
tappet, is raised by the steering lever 
in the cage and engages the curved 
flange B on the under side of the 
central tongue of the _ track-switch. 
In this manner the leading truck is 
swiveled and diverted onto the spur 
track. No steering operation is nec- 
essary to return from the spur track 
to the main track, nor to run through 
the track-switch in either direction on 
the main line. 

The means whereby the rear truck is 
compelled to follow the leading truck 
onto the spur track is indicated in Fig. 
25, the main portion of which corre- 
sponds to Fig. 24, while the auxiliary 
portion is a section (drawn to a larger 
scale) showing the rear truck and a 
portion of the trolley frame. Lines 
L, R and F are the center lines re- 
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WORTHINGTON PUMP BNO "MACHINERY CORPORATION 
DEANE STEAM PUMP PLANT 
CRANE INSPECTION REPORT 





Make & Capacity of Crane..NORTHERN, 10 TON... .. Mach. No#25..... 


Date 6-14-17 
INSTRUCTIONS TO INSPECTOR. Any dangerous condition shall be indicated 
by underscoring the report in rec and inspector will definitely state 
whether he considers it necessary to shut down crane immediately or 
whether it be permitted to operate. He shall follow all repairs vigor- 
ously until the machine is right. 


ELECTRICAL EQUIPMENT Commutator or 











Collector Rings Air Gap Brushes Grounds 
Main hoisting motor .SMOOTE....... 1.2.32"... , Citas: NOME... 
Auxiliary " “ SMOOTH ee eeee.. «eee... og OS oo aoe 
Trolley travel " SMOOTH. ee od Ok... .NOUE...... 
Bridge . " SMOOTH eter... . Re... . SES. 

Resistance grids Contacts Lost Motion 
Main hoisting controller ....QeKe......  ..... QOxc.... a ee 
Auxiliary " ’ .. .QeKe.... ... BURNED... CONSIDERABLE. . 
Trolley travel " Oke. BUR ED CONSIDERABLE. . 
Bridge " " ee -«~-OeKe SLIGHT..... 


LUBRICATION AND MECHANICAL CONDITION 








Drum . Main..... Se ee ee Aomiisare.. .... eee Soa te cate 
Gearing “ORN BUT QO.k, FOR ERESSUT........ Hooks. .IN .GOOD.CONDITION....... 
Hoisting cable or chain, Main GOQD...... AuxiliaryO.K. .BUT.SOMSWHAT . VORN 
SAFETY APPLIANCES 

Automatic Stop, Main. STD AND FOUND .O.K....... Auxiliary. TESTED.AND FOUND 0.K 
Drum brake, Main .T2STeD AND FQUND O.K....... Auxiliary.TESTED.alD .POUND OK. 
Solenoid brake, Main. TESTAD AND FOUND .0O.K....... Auxiliary.TSSTED.AND.FOUND OK. 
Trolley travel brake’......... MK 6 8G ews Bridge travel neve Gan ae 


Runway stops...... BOUTS TIGHT AND Q.K. 


SUGGESTIONS OPRRATQR SHOULD KET P HIS. .CRANS .CLEANERZ .USE .Q IL .MORE .GENEROUS- 
LY ON DAUM BARING .AND LESS .QN OUTSIDE. . .A.NEW PLNION ORDERED FOR .THE. 


MAIN HQIST? A NEA .CABLE FOR THE AUXILIARY HOISS AMD .CONTROLLER,ECONTRACTS 
FOR AUXILIARY HOIST AND TROLLEY REPLACED SATURDAY AFTERNOON. 
(Signed) .. HENRY F..JONES.......... 
Inspector. 








truck and the’trolley frame. 
a curve, the trucks swivel relative to 


FIG. 23—REPORT OF CRANE INSPECTION 


spectively of the leading truck, the rear the trolley frame, through an angle 
denominated A in the case of the rear 
truck and, as indicated in the auxiliary 
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FIG. 24—STEERING THE LEADING 


SPUR TRACK 
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FIG. 26—TABLE OF SAFE LOADS OF BRIDLE 
OF BRIDLE SLINGS WITH FOUR HOOKS. 











SLINGS ISSUED BY JOHN A. ROEBLING’S SONS CO. FIG. 27—SAFE LOADS 
FIG. 28—SAFE LOADS OF BRIDLE SLINGS WITH EQUALIZING THIMBLE 
AND SHACKLE CONNECTIONS 






aro 
the 


Swit 
scre 
for 
cou! 
tray 














December, 1917 


Tae FOUNDRY 






























x % WIM E FLARES 
H H ‘ 
vt (ea 
. . 
Agar i 























Wo" CEL BASE 


























FIG. 29—TRUCK WITH STEEL DUMP BODY AND 
HYDRAULIC HOIST 


limited by an 
in the trolley 


diagram, angle A is 
adjustable set-screw S; 
side R, Assuming both trucks to be 
on the main track and approaching the 
track-switch, the center lines L, R and 
F would then lie in a straight line and 
angle A would be zero. As the leading 
truck proceeds around the curve of the 
spur, the trolley frame swings around 
reference to center line R of the 
rear truck and angle A increases. When 
the rear truck reached the point where 
the curve begins (approximately the 
position shown in Fig. 25) the frame 
castings engage the set-screw S$; and 
angle A has attained its maximum value. 
As the trolley proceeds further, the 
frame castings slews the rear truck 
around and compels it to onto 
the spur track. 

The diagram shows a_ right-hand 
switch, but it will be noted that set- 
screws S»2 in the truck side R:2 provides 
for the left-hand switches. It is, of 
course, also understood that the trolley 
either end ahead and that both 


with 


C 


follow 


ravels 








FIG. 30 


TRUCK LOADER FOR CRUSHED STONE, SAND 


AND SIMILAR MATERIALS 


trucks embody the steering feature and 
the set-screws. 

Unloading sand and the disposal of 
foundry refuse is an important item 
in the cost of operating a foundry 
and may be frequently reduced by the 
use of a locomotive crane. A 
motive crane of 15-ton capacity at 
15-foot radius and 5-ton at 
about 42-foot radius is for 
a foundry of 50-ton 
A purchaser should 
chase an 8-wheel crane mounted on a 
specially constructed, 
heavy truck built of 
shapes and conforming to 
Builders’ specifications. 


loco- 


about 
adapted 
daily capacity. 
invariably  pur- 
exceptionally 
structural steel 
Master Car 
Such a 
chine will cost in normal times about 
$12,000, at present $18,000, and should 
be equipped with the following addi- 
tionals: 


ma- 


One yard chain bucket..... $ 800.00 
One 45-inch magnet........ aa 1400.00 
7¥%-kilowatt turbine generator....... 800.00 


A locomotive crane and grab bucket, 
as shown in Fig. 1, 
Hoisting 


illustrating a 


Brown Machine Co. loco- 

















FIG. 32—TWO TYPES OF 
ANCHOR SLINGS 


PROTECTED 














FIG. 31I—PORTABLE WAGON LOADER, CAPACITY ONE TON PER MINUTE 
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bucket, unload 


a 40-ton carload of sand in 30 minutes. 


motive crane and can 
The same equipment may also be used 
for unloading coal and coke at a con- 
siderable saving over the usual hand 
A 40-ton pig 
iron scrap may be 50 
to 60 minutes with a locomotive crane 


methods. carload of 


or unloaded in 
equipped with a lifting magnet. Figs. 
15 and 20 show other. representative 
views of lifting magnets used in con- 
These figures 


nection with cranes. 


illustrate the obvious saving resulting 
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the vertical to 60 degrees, by either 
placing the gage against the sling, as 
shown, or holding it at a distance at 


such an angle that its upper edge 
coincides with the axis of the sling 
part. It is suitable for all the usual 


sizes of chain or wire rope, provided 
they are in good condition. 

“It is simply a light, seasoned-wood 
frame A, about 1 foot long and 3% inch 


thick, cut out on a jig-saw. In the 
center of this frame is freely sus- 
pended a_ small, heavy pendulum. 


Transparent celluloid is put on each 
side of the frame, and on this are 
marked the graduations for the safe 
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FIG. 33—SAFE-LOAD GAGE FOR CHAIN AND .ROPE SLINGS 
from the use of lifting magnets in loads for chains on one side, for ropes 
connection with the locomotive and on the other. 


traveling cranes. 
Crane Operation and Maintenance 


The use of cranes and hoisting devices 
require careful thought attention. 
All chains and cables should be inspect- 
ed regularly and carefully for flaws or 
defects. Sling chains of — suitable 
strength should always be used.  Selec- 
tion is usually left to the judgment of 
the employe making the hitch. A method 
to train him and provide him with in- 
formation so that he will just 
what he is doing was devised by F. W. 
Salmon and described as follows in the 
American Machinist of Jan. 16, 1916: 

“The illustration (Fig. 33) shows a 
gage by which the safe load on a 
chain or wire-rope sling may be ob- 
tained for any angle of sling from 


and 


know 


“The very fact that such an instru- 
ment is in the shop and frequently 
used will lead the men to be more 
careful, give them a better idea of 
the effect of the angles on sling chains, 
and lead them to become better in- 
formed on the strength of slings and 
the weights of the pieces. commonly 
lifted.” 

At the Deane works of the Worth- 
ington Pump & Machinery Corp., each 
sling is marked with its capacity, and 
this with other similar precautionary 
measures has established a 
no serious accidents 
hoisting apparatus. Figs. 26, 27 and 
28 are reproduced from John A. 
Roebling’s Son catalog and give sim- 
ilar data with the reference to the 
use of steel rope slings. Fig. 32 shows 
a type of sling in which the wire i 


record «of 
from the use of 


Pa] 
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armored or protected against direc 
contact with the object lifted. 


Sometimes a frequent and jus 
criticism of many molders is inade 
quate and poor crane service. Cra 


service may be improved by the u: 
of standard signals and suitable in 
structions to crane operators. As 
suggestion, the crane signals in us 
at the Deane works of the Worthing 
ton Pump & Machinery Corp., shoy 
in Fig. 36, are submitted. 

Another cause of improper service 
is their frequent stoppage 
constructed and 


of cranes 
for repairs. Cranes 
designed along the lines of those de- 
scribed should have very few  stop- 
pages for repairs. However, to guard 
against such stoppages, the Deane 
works of the Worthington Pump & 
Machinery Corp. has used to 
the crane inspection report 


in Fig. 37, filled out 


ad- 
vantage 
shown which is 
weekly. 
To Require Reports 

Ultimately, the state board of labor 
and industries of Massachusetts and 
other states, may require the foundries 
to fill out a similar report for all 
cranes and hoisting equipment. To 
further establish the safety of cranes, 
the code of safety standards for cranes 
of the American Society of Mechanical 
Engineers should be _ thoroughly 
studied and the practice there recom- 
mended, used. “Safe Practices”, pub- 
lished by the National Safety Council, 
Vol. 1, No. 6, is a valuable treatise 
on the practical and safe application 
of the use of ropes, cables and chains. 

Foundry sand, especially core sand 
and sand refuse, may frequently be 
handled conveniently by an automobile 
truc< equipped with a dumping body 
similar to that illustrated in Fig. 29. 
A 5-ton truck of this type will cost, 
equippcd, about $4500; will make 12 
to 15 miles per hour and may be un- 
loaded almost instantly and loaded in 
three to four minutes with a gas en- 
gine or motor-operated loading ma- 
chine similar to that shown in Figs. 
20 and 31, which costs from $900 to 
$100€. 


Bucket Conveyors Expensive 


Belt and bucket conveyors 
been used to some extent in foundries, 


have 


especially two-story foundries and 
continuous pouring foundries. The 
expense, however, is usually too large 
for them to be considered for the 


foundry doing the usual class of job- 
bing work, and therefore, I have not 
shown illustrations depicting the use 
of the belt or bucket conveyors. 

The foregoing suggestions on the 
use and the operation of hoisting and 
conveying devices have proved of 
value and merit careful thought for 


foundrymen endeavoring to stem the 


rising tide on operating costs. 
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Personal 


W. Karl Hilbrich has been appointed 
purchasing agent of the Erie Malleable 
Iron Co., Erie, Pa. 

G. W. Ketter, recently associated with 
the British Forgings Co., Ltd., Toronto, 
Ont., has joined the staff of the Electric 
Furnace Construction Co., Philadelphia. 


Charles K. Logue has been appointed 
foundry superintendent of the Albany 
Wheel Co., Albany, N. Y. Mr. 
Logue was formerly associated with the 
Barney & Smith Co., Dayton, O. 

Charles F. Hall, structural and me- 
chanical engineer, has joined the staff 
of the Booth-Hall Co., Chicago, manu- 
facturer of electric steel furnaces. 
Mr. Hall will be employed in the 
capacity of production manager. 


Car 


F. D. Egan, for the past seven years 
steam and electrical engineer of the 
Midland plant of the Pittsburgh Crucible 
Steel Co., has become works manager 
f the Pittsburgh Iron & Steel Foun- 
dries Co., Midland, Pa. 

David Lofts has been appointed senior 
chemical engineer of the American Steel 
Foundries, Chicago, to succeed J. S. 
Goddard, who died about a year ago. 
B. C. McFadden has appointed 
assistant to Mr. Lofts. 

Frank Wharton’ Brooke, formerly 
metallurgist with the John A. Crowley 
Co., Detroit, and the Ludlum Steel Co., 
Watervliet, N. Y., has joined the staff 
of the Electric Furnace 
Co., Philadelphia. 

EK. R. Swanson has accepted the posi- 
tion of superintendent of the Duquesne 
Steel Foundry Co., Coraopolis, Pa., suc- 
ceeding L. A. Way, resigned. My, 
Swanson was formerly assistant super- 
intendent of the Commonwealth Steel 
Co., Granite City, IIl. 

R. L. Browne recently has become 
associated with the sales department of 
the Goldschmidt Thermit Co., New York, 
in the capacity of commercial engineer. 
Mr. Browne spent several months in 
the foundry of this company, acquiring 
. practical knowledge of the 
process of welding. 


been 


Construction 


thermit 


Stanton Griffith has accepted the posi- 
mn of works manager of the South 
Side Foundry & Machine Co., Charles- 
yn, W. Va. For the past 15 years 
Mr. Griffith has been superintendent of 
the foundry, pattern shop and chemical 
iboratory of the Fairbanks-Morse Mfg. 
., at Beloit, Wis. 
Russell R. Clarke, formerly superin- 
ndent of the Brass Foundry operated 
the Pennsylvania Lines West, North- 
le, Pittsburgh, and more recently affili- 
ed with the Johnson Bronze Co., New 
stle, Pa., in an executive capacity, has 
epted the position of superintendent 
‘the new plant of the Eagle Brass 


foundry, Seattle. 


Bert Cushman, who for a number of 
ars has been foundry foreman of the 
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Maxwell Motor Co.’s foundry at Day- 
ton, O., has been appointed superin- 
tendent of the Fairview Foundry, De- 
troit, formerly owned and operated by 
the Chalmers Motor Co., which com- 
pany is now a part of the Maxwell 
Motor Co., Inc. George Wise succeeded 
Mr. Cushman as foundry foreman of 
the Dayton plant. 





Death of Frank H. Zimmers 


Frank H. Zimmers, long prominent in 
Pittsburgh foundry circles, died at the 
Presbyterian hospital, Oct. 
23, of pneumonia. He acted as secretary 
of the Pittsburgh Foundrymen’s asso- 
ciation since its organization, more than 
20 years ago. Mr. Zimmers was born 
at Blairsville, Pa., 58 years ago. At the 
age of 16 he joined the engineers’ corps 


Pittsburgh, 








FRANK H. 


ZIMMERS 
of the Baltimore & Ohio 
after serving two years in 
became associated with the 
railroad, having charge as stationmaster 
of the Fourth avenue depot in Pitts- 
burgh during the railroad riots in 1877. 
Returning to Blairsville, Mr. 


shoe business, 


railroad and 
this capacity, 
Pennsylvania 


Zimmers 
which he 
Coming again 
to Pittsburgh, he became associated with 
the Union Foundry & Machine Co. and 
remained with that company until three 
years ago, when he 
secretary. He then became affiliated 
with the National Steel Castings Co., 
New Cumberland, W. Va., as_ sales 
manager. He was also representative 
of the Weir & Craig Mfg. Co., Chicago. 
Later he organized the firm of Zimmers 
& Co., manufacturers and sellers agents 
for different lines of castings, machinery 
and equipment. 


engaged in the 
conducted for eight years. 


resigned as its 


Additional 


electric 


sales of Greaves-Etchells 


furnaces have been announced 
by the Electric Furnace Construction 
Co., Phiiadelphia, as follows: A second 


six-ton furnace for the American Radi- 


545 


ator Co., Buffalo; one l-ton furnace for 
the Stoddard Union Co., Lockport, N. 
Y.; one special furnace for ferroalloys 
to the Primos Chemical Co., 
Pa., and one two-ton furnace 
Waddell & Sons, New Zealand. 


Primos, 
to T. 


Malleable Foundry Nears 


Completion 

A new malleable iron foundry to have 
an annual capacity of 6000 tons of cast- 
ings yearly is being built by the Min- 
neapolis Malleable Foundry Co., Min- 
neapolis. A part of the plant has 
been completed and the installation of 
equipment commenced. The company 
plans to start operations in a limited 
way about Dec. 1, pending the comple- 
tion of the entire plant. Contracts have 
been made covering a large part of its 
capacity. It is planned to specialize in 
light malleable castings; power squeez- 
ers have been installed and all melting 


and annealing will be done with 
oil. 


fuel 
The company is a Minnesota cor- 
poration organized with a capital stock 
of $100,000. F. C. Hughes is president 
and E. H. Williams 


treasurer. 


is secretary and 


Changes in Shepard Organization 
William A. Battey, who for many 
years has been connected with the 
Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y., as eastern sales 
manager and sales director, severed 
his active connection with the business 
on Dec. 1. He retains his interest in 
the company and will continue as a 
director. Mr. Battey, who is vice 
president of the Pennsylvania Crusher 
Co., finds it necessary to devote his 
entire attention to its rapidly expand- 
ing business in the manufacture of 
pulverizers, breakers and _ special 
crushing machinery for the by-product 
coke and other industries 
reduction apparatus. 

W. C. Briggs, who for the past 10 
years has been associated with Mr. 
Battey in the Shepard company’s New 
York office as sales engineer, has been 
appointed district manager. On Nov. 
1, Robert T. Turner joined the New 
York organization as sales engineer. 


requiring 


The McLain-Carter Furnace Co., 
Goldsmith building, Milwaukee, will 
install another 5-ton open-hearth fur- 
nace in the plant of the American 
Machine & Mfg. Co., Atlanta, Ga. 


Elmer P. Morris, 126 Liberty street, 
New York City, manufacturer of iron 
and brass castings, would like to receive 
copies of catalogs of foundry equip- 
ment, supplies and accessories, together 
with prices and discounts for export. 
The catalogs of Mr. Morris were de- 
stroyed recently by a fire in his office. 
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Molding Machine—A War Implement 
AINTAINING the casting .plants of the 
country at their maximum operating ca- 
paeity will be an increasingly difficult task, 
particularly when the second and _ third 

drafts further deplete the ranks of labor. The out- 
put of these shops must not be curtailed, yet their 
efficiency will be greatly impaired by the waning 
man-power and since all kinds of castings in large 
tonnages will be required for our army and navy for 
the duration of the war, something must be don 
at least to insure normal output. At the recent 
annual meeting of the National Founders’ associa 
tion it was stated that the available labor supply 
has declined fully 25 per cent and it was pointed out 
that there will be a further shrinkage as the war 
progresses. Furthermore, it was estimated that the 
jobbing shops of the United States are producing 
only at the rate of 50 per cent of their capacity 
and to raise their output to a basis commensurate 
with our present needs, it was stated that their 


practice must be improved, particularly by the 
installation of molding machines. Nor are _ the 


jobbing shops the only foundries whose methods 
of operation must be elevated to a wartime standard. 
Many engaged in other lines of work that may be 
characterized as semispecialties, also are remiss and 
a note of warning was sounded that there will be 
a shortage of castings unless mechanical appliances 
are adopted immediately to replace hand labor, so 
far as possible. 
the 


The molding machine was given 
place of honor among foundry mechanical 
devices that effect the greatest increase in output 
accompanied by a reduced labor expense, and their 
immediate widespread application and use not only 
was recommended, but urged. One of the most 
interesting and instructive features of this great 
gathering of foundrymen was a series of moving 
pictures that showed what is being done with 
molding machines in some of the large plants. 
On the various individual patterns, the increase in 
output, as compared with hand labor, was tremen- 
dous and the work illustrated proved the marvelous 
adaptability of these mechanical devices. It can 
safely be said that there is a molding machine 
for every class of work and the jobbing foundry- 
man should have his shop as well equipped as any 
specialty plant. The employment of women for 
making cores is receiving more consideration and 
men engaged in such work, particularly if the 
cores are light, can be relieved by the employment 
of female labor. The greatest success, however, 
has been attained by the isolation of the depart- 
ments in which the women are employed. Their 
working hours are different than those of the men 
engaged in the plant, so that they do not come in 
contact with them in going to or returning from 
work. Their surroundings should be congenial 
and they should be away from the smoke and 
grime of the shop. 





d 
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Furnace for Melting Copper-Zinc 
Alloys 


(Continued from page 514) 


tion, or at least the current must be 
kept on to keep molten the metal in 
the secondary loop. It is not possi- 
ble to change from one mixture to an- 
other, except that such change be pos- 
sible as based on the composition of 
the metal remaining in the furnace. 
Experiments conducted by the com- 
pany tend to prove that there is no 
great difference in resistance of the 
molten alloys ranging in composition 
from 95-5 to 60-40, so that it is pos- 
sible to successfully melt alloys with- 
in this range in the furnace. 


Electric Crucible Furnace 


The company also is developing the 
\jax-Northrup electric furnace. This 
furnace is of the induction type, but 
has no iron cores, as the induction is 
produced in conjunction with the cru- 
cible. It is possible to melt either 
conducting or nonconducting mate- 
rials. The furnace operates on two- 
phase current with balanced loads on 
the two phases. Satisfactory results 
have been obtained by using plumbago 
crucibles as the heat is generated 
mostly in the metals and the crucible 
is at no time at a higher temperature 
than the metal contained in it. Since 
the crucible is not subjected to oxi- 
dizing influences, it is said to last 
long in service. This furnace may be 
used with or without crucibles, needs 
no liquid charge for starting, requires 
but a small amount of refractory ma- 
terial and is adapted for either inter- 
mittent or continuous operation. Tests 
have demonstrated that with a current 
consumption of 16 kilowatt hours, 45 
pounds of brass scrap can be melted 
in 35 minutes. Temperatures of ap- 
proximately 3000 degrees Fahr. have 
been attained. 


Would Eliminate Flour in Cores 
Foundrymen throughout the coun- 
try are being urged by the United 
States food administration,. headed by 
Herbert C. Hoover, to curtail or elim- 
inate the use of flour for pasting 
cores, ete. It is pointed out that 
thousands of barrels of low-grade 
flour are used for this purpose every 
ar in American foundries. Under 
normal conditions, this consumption 
of no consequence to the food sit- 
ition since the flour is not of a 
aracter ordinarily used in this coun- 
try for food purposes. At present, 
owever, this flour can be advantage- 
usly employed both here and abroad. 
\t the same time it is pointed out 
that numerous prepared substitutes 
re available for foundry use some of 
hich are much more efficient than 
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flour. Foundrymen are urged to use 
these substitutes in place of flour. It 
is understood the food administration 
is seriously considering taking action 
which will prohibit the use of flour in 
any industry in this country. 


Clamp for Locking Flasks 

Castings are often spoiled because 
the flasks in which they are made 
become shifted due to loose pins or 
loose clamping. Run-outs, the results 
of inadequate. clamping, or bumps or 
knocks administered to the mold, are 
likewise exceedingly troublesome. In 
order to eliminate these difficulties a 




















CLAMP DESIGNED TO INSURE TIGHT 
LOCKING 


pin and plate, cast in a single unit to 
prevent its working loose, were re- 
cently invented by John Sonnenfeld, 
superintendent, Lima Steel Castings 
Co., Lima, O. The lever attached to 
the pin is said to act as a clamp. 
The lever drops by gravity, as indi- 
cated in the accompanying illustration, 
to a vertical position and locks with 
the two feet cast in the plate. 


Absorbs Elkhart Plant 


The Davis-Bournonville Co. with 
general offices and factory at Jersey 
City, N. J., has taken over the plant 
and factory of the Davis Acetylene 
Co., Elkhart, Ind. The Davis Acety- 
lene Co. has been dissolved and the 
manufacture of acetylene lighting gen- 
erators and accessories discontinued. 
The plant hereafter will be operated 
under management from Jersey City 
for the manufacture of acetylene 
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pressure generators for the oxy-acety- 
lene process, and for special prod- 
ucts. The Canadian factory at Niag- 
ara Falls, Ont., which had _ been 
jointly occupied by the two com- 
panies, has also been taken over, and 
will be operated exclusively for the 
manufacture of oxy-acetylene appa- 
ratus for the Canadian trade. The 
Davis-Bournonville Co. has also pur- 
chased the H. G. Kotten Co. factory 
and grounds opposite its Jersey City 
property. The Kotten factory will 
be used for manufacturing electrolytic 
oxygen apparatus and accessories, re- 
leasing considerable space in the com- 
pany’s new factory building for in- 
creased output of oxy-acetylene weld- 
ing and cutting apparatus. A _ four- 
story warehouse, 60 x 100 feet, of 
brick and mill construction, will be 
immediately erected on the Kotten 
property, still leaving ground for a 
five-story factory, 60 x 150 feet, corre- 
sponding to the company’s No. 3 fac- 
tory, recently completed, which may 
be erected the coming year. 


Book Review 

Hendricks Commercial Register for 
Buyers and Sellers, issued by S. E. 
Hendricks Co., Inc.; cloth; 2209 pages, 
7% x 9 inches; published by the S. E. 
Hendricks Co., Inc., and furnished by 
Tue Founpry for $10 net. 

The twenty-sixth annual edition of 
Hendricks’ Commercial Register of the 
United States has just been issued. The 
book has been revised, corrected and 
brought up to date. It is especially 
devoted to the interests of the architec- 
tural, contracting, electrical, engineering, 
hardware, iron, mechanical, mill, mining, 
quarrying, railroad, steel and kindred 
industries. Full lists are included of 
producers, manufacturers, dealers and 
consumers. All products, from the raw 
material to the finished article also are 
listed. 

The text covers 2209 pages, the index 
to trade classifications alone extending 
over 151 pages, and includes over 50,000 


trade references. The list of trade 
names, brands, titles of identification, 
etc., numbering 1212 pages, furnishes 


ready reference to distinctive products 
manufactured by concerns listed in the 
work. An alphabetical section, contain- 
ing in one list the name, trade descrip- 
tion and address of every concern ap- 
pearing in the book, is published for the 
first time in this edition. 


Commercial Laboratory Established 
at Buffalo 


The Courtney-Fraser Co., Inc. Buf- 
falo, has established a chemical labora- 
tory at 529 Main street, which is mod- 
ernly equipped throughout with appara- ~ 
tus for making analyses and tests of 
all kinds of foundry and steel works 
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WORKMAN’S GOGGLE EQUIPPED 


materials, castings, iron and steel prod- 
ucts, etc. The offices of the company 
and the staff of assistants have had a 
wide experience, not only in laboratory 
work, but also in foundry practice. 


Coal Loader for Ground Storage 
Piles 


The problem of finding a convenient 
method of loading coal from ground 
storage, gave impetus to the inven- 
tion of a wagon loader, which is now 
finding general application. The ac- 
companying illustration shows a wagon 
loader manufactured by the Link-Belt 
Co., Chicago, loading coal into a 
motor truck at the plant of the Amer- 
ican Optical Co., Southbridge, Mass 

The bituminous coal arrives in rail- 
road cars and is dumped from the 
trestle to the ground storage pile 
The power house is situated 
distance from the storage pile which 
necessitates the use of a motor truck 
for rapid transportation. It is said 
that the wagon loader fills the truck 
in approximately five minutes. It is 
driven by an electric motor and re- 
quires one man for operation. 


some 


How Slush Castings Are Made 


When a metal or carbon mold is 
filled with a low melting metal or 
alloy and the latter, after standing a 
brief interval is poured out of the 
mold again, a shell is left in the mold 
that takes the form of the latter and 
constitutes a hollow casting possessing 
a better proportioned wall thickness 
than it is possible to get with cores. 
Such castings usually take the form of 
more or less artistic articles, such as 
statuettes for clocks, lamp bases, etc. 
The metal is generally zinc and metal 
parts made in this way are known as 
slush castings. It has been found 
that the purer the zinc used, the bet- 
ter the castings and the less trouble 
experienced cracking It 45 
-ommon practice to add a_e small 


from 


amount of aluminum to the zinc for 
making slush castings as it clears the 
surface of the metal and makes it run 


WITH NON-SPLINTERING LENSES 


About 0.10 per cent or even 
less of aluminum is used, but it is a 
curious fact that while 2 or 3 per 
cent of aluminum will cause the zinc 
to become stiff and slushy, with 5 
per cent aluminum the zinc pours well 
and produces good castings. Since 
aluminum increases the cost of the 
zinc, it is most generally used as a 
deoxidizer for making slush castings, 
and not for producing an alloy, and 
the amount added is less than 0.10 
per cent. Some manufacturers have 
found that the addition of not to ex- 
ceed 0.005 per cent of aluminum in- 
creases the fluidity of the zinc and 
slush 


better. 


castings to be made 
from cold shuts and 
cracks. This small amount of alu- 
minum is most conveniently added in 
the form of a mixing alloy of Zinc 
and aluminum. 


permits 
that are free 


Can’t Splinter New Lens 

A new goggle with lenses that are 
said not to scatter particles even 
though badly broken, has been devel- 
oped by the Strong, Kennard & Nutt 
Co., Cleveland. By a patented pro- 
cess two pieces of optical glass, with 
a sheet of transparent celluloid be- 
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tween them, are fused together with- 
out cement. The lens, it is_ said, 
has 97.64 per cent transparency. 

It is claimed that this lens has un- 
usual strength in that it is not easily 
penetrated, and even when penetrated 
the particles hold together, thus re- 
moving one drawback to the wearing 
of goggles. The two pieces of glass 
and the piece of celluloid composing 
each lens are fused together after the 
glass is cut to size and shape, as it 
is impossible to work the process in 
the reverse order. The peculiarity of 
the manufacture prevents sweating. 


The Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y., manufac- 
turer of conveying and elevating ma- 
chinery, has established an export de- 
partment at 30 Church street, New York. 

The Pangborn Corp., Hagerstown, 
Md., has purchased the sand blast 
department of the Curtis Pneumatic 
Machinery Co., St. Louis. A com- 
plete line of machines will be carried 
in stock including repair parts. 

The Whiting Foundry Equipment 
Co., Harvey, Ill., now is directly rep- 
resented in Pittsburgh and vicinity by 
F. J. Page, located at 411 Fulton 
building. Mr. Page has been in the 
employ of the Whiting Foundry 
Equipment Co. for many years in both 
the estimating and sales departments 





H. Kramer & Co., Chicago, metal 
refiners, smelters and dealers, now are 
located in their new foundry and 
warehouse built on a l-acre site at 
1324 to 1344 West Twenty-first Place. 
Shipping facilities are provided by a 
side tract connecting directly with 
Chicago, Burlington & Quincy rail- 
This company purchases type 
dross and brass skimmings and ashes. 


road. 
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The Skinner & Eddy Corp., Seattle, will 
build a foundry, 60 x 150 feet. 


The Novo Engine Co., Lansing, Mich., will 
build a foundry and machine shop. 


The Westinghouse Electric & Mfg. Co., East 
Pittsburgh, will build a $50,000 foundry. 


Wickes Bros., Saginaw, Mich., contemplates 
the addition of a foundry to their plant. 

A contract has been let for the erection of 
a 70 x 85-foot addition to the plant of the 
Fairmount Foundry Co., Woonsocket, R. I. 

The Liberty Foundries Co., Rockford, IIl., 
has increased its capital stock from $5000 to 
25,000. 

The Boston Stove Foundry Co., Boston, has 
been incorporated by Louis Cohen, Joseph 
Lanes and Isaac Bachrach with $50,000 capital. 


The United States Malleable Iron Co., To- 
ledo, O., has increased its capital stock from 
$250,000 to $356,000. 

Walloch Foote and Oscar Berg have organ- 
ized the Advance Brass Mfg. Co., Muskegon, 
Mich., and will make brass castings. 

The Ben Sibbett Iron & Foundry Co., 
Wichita, Kans., has been incorporated with a 
capital stock of $30,000. 


A contract has been awarded by the Inter- 
state Foundry Co., Cleveland, for the erection 
of a $20,000 addition. 

The Cooley Mfg. Co., Seattle, Wash., con- 
templates building a brass foundry and other 
additions to its plant. 

The Barton Tannery Co., 310 Hunter street, 
Newark, N. J., will build a steel foundry, 39 
x 100 feet, at a cost of $20,000. 

The Otto Biefeld Co., Watertown, Wis., will 
build a foundry and machine shop addition at 
a cost of approximately $35,000. 

The Moreland Motor Truck Co., 1701 North 
Main street, Los Angeles, is erecting an elec- 
tric steel foundry, 60 x 120 feet. 

S. A. Michler, San Francisco, will erect a 
two-story foundry and machine shop at a cost 

$10,000. 

The Sydney Foundry & Machine Co., Syd- 
ney, N. S., will build a foundry at Halifax, 
N. S., at a cost of $7500. 

A contract has been awarded by the Essex 
Foundry Co., Newark, N. J., for the erection 
f an addition. 

The A. W. Wheaton Brass Works, Newark, 
N. J., will build a brick, 33 x 50-foot brass 
indry at a cost of $4000. 

Che General Electric Co., Everett, Mass., 
let the contract for a 42 x 210-foot addi- 
to its foundry. 

Foundry Co., Newark, N. J., 

will erect a foundry of brick and steel con- 

Struction. The estimated cost is $20,000. 

Radiator Co., Buffalo, will 

1 a 120 x 200-foot foundry at a cost of 
¢ ¢ ; ( 0. 
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The Barlow 


The American 


‘ontract has been awarded for the erec- 
of a new plant for the Van Wert Foun- 
Co., Van Wert, O. 

e Atlas Steel Casting Co., 1963 Elmwood 
ue, Buffalo, will erect an addition, 40 x 
eet, at a cost of $4000. 


he Waterloo Gasoline Engine Co., Water- 
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Activities of the Iron, Steel and Brass Shops = 


loo, Ia., will build a 120 x 525-foot foundry, 
of brick and concrete construction. 
The Grabler Mfg. Co., 6565 
Cleveland, has awarded the general 
for a 3-story, 47 x 130-foot foundry. 


Broadway, 
contract 


Plans are being prepared for a steel foun- 
dry to be erected for the Fulton Steel Corp., 
Fulton, N. Y., at a cost of $60,000. 

The Culinary Mfg. Co., 35 Day street, 
Orange, N. J., contemplates adding a foundry 
to its plant. 

The Ohio Steel Foundry Co., Lima, O., 
contemplates the erection of several additions 
to its plant. 

The Zanesville Malleable Co., Zanesville, O., 
has purchased a three-acre site on which it 
will build a plant, 50 x 150 feet. 

The Master Carburetor Co., Los Angeles, 
has been incorporated with $200,000 capital, 
by D. F. Poyer, E. M. Chandler and Charles 
G. Harness. 

The Stewart Mfg. Co., 323 
manufacturer of die 
changed its name to the J. K. 
cialty Co. 


Wells street, 
castings, has 
Stewart Spe- 


Chicago, 


W. G. Schell has bought the plant of the 
Uplands Foundry & Machine Co., Uplands, 
Cal., which he will equip for the manufacture 
of heaters and distillate burners. 

The Lycoming Foundry & Machine Co., 
Williamsport, Pa., has purchased the plant of 
the United States Machine Co. in that city, 
and has remodeled it into a foundry. 

James and Waldo Kuffman have organized 
the Ashland Brass Foundry Co., Ashland, O., 
and are building a plant for the manufacture 
of brass and aluminum castings. 

Contracts have been awarded by the Mead- 
ville Malleable Meadville, Pa., for 
the erection of a three-story, 35 x 120-foot 
foundry of reinforced concrete construction. 

The St. Malleable Casting Co., St. 
Louis, will build a_ steel foundry, a_ small 
forging plant and a brass shop on a 3%-acre 
site which it recently purchased. 


R. HF. manufacturer 
of automobile appliances, will build a foundry 
at 1531 Naomi street. 
$17,000. 


Bids are being received for a tire mold 
building to be erected for the Wilson Foundry 
& Machine Co., Pontiac, Mich. The expend- 
iture will approximate $30,000. 


Iron Co., 


Louis 


Hassler, Indianapolis, 


The estimated cost is 


Plans are being prepared for the erection 


of a large addition to the foundry and ma- 


chine shop of the Arneson Foundry Co., 
Kenosha, Wis. 
The Chicago Stove & Range Co., 2033 


South Clark street, Chicago, will erect a $20,- 
000 foundry at its plant at 
Mich. 

The Pusey & Jones Co., Wilmington, Del., 
will build a $70,000-foundry, a $50,000-pattern 
storage room and a $10,000-pattern shop ad- 
dition, making a total expenditure of $130,000. 


Benton Harbor, 


The Newport News Shipbuilding & Drydock 
Co., Newport News, Va., contemplates the 
erection of additions to its foundry, machine 
shop and other buildings. 

Plans have been completed for a 60 x 80- 
foot foundry to be erected for George Mock- 
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ley, 3901 Ninth avenue south, Seattle, at a 
cost of $3000. 


The Gunning Boiler & Machine Co., New 
Bedford, Mass., will build a four-story, 36 x 
134-foot addition to its foundry and machine 
shop. 


The J. C. Born Machine & Foundry Co., 
Belleville, Ill, has been incorporated with 
$10,000 capital, by John C. Born, William F. 
Born and E. W. Twenhoefel. 


The Southern Equipment Co., Memphis, 
Tenn., has been incorporated with $25,000 
capital to engage in the foundry business. The 
incorporators are R. H. McWilliams, N. M. 
Dickson, A. W. Fisher Jr. and D. B. Sweeney. 


The Oxford Foundry & Machine Co., Ox- 
ford, N. J., has been incorporated to engage 
in the manufacture of machinery with $50,000 
capital. The incorporators are William A. 
Bartley, Howard L. Coas and Bernard Brady. 


The John Davenport Co., Stamford, Conn., 
has sold its foundry to A. B. Venesch & Co., 


bankers, New York, who will conduct the 
business. Improvements costing $500,000 will 
be made. 


The industrial committee of the Veeders- 
burg commercial club will build a stove plant 
which will include a foundry, one story, 50 
x 91 feet; a cleaning room, 30 x 31 feet; a 
machine shop and an office. 


The Thompson Heater Corp., Buffalo, con- 


templates the erection of a new gray iron 
foundry with a daily capacity of 10 to 15 
tons. The equipment has not yet been pur- 


chased. 


The Astoria Marine Iron Works, Astoria, 
Oreg., is considering a site on which it pro- 
poses to build a large machine shop and a 
foundry for the manufacture of marine equip- 
ment. 


The Mueller Mfg. Co., Decatur, IIl., will 
build a branch plant at Port Huron, Mich., 
which will include a brass foundry, 86 x 140 
feet; a rod mill, 80 x 100 feet, and a power 
house. The cost will approximate $400,000. 


The Ecorse Foundry & Machine Co., Ecorse, 
Mich., which recently completed a foundry for 
the manufacture of motor car and _ tractor 
wheel castings, is building additions which will 
increase its capacity from 60 to about 100 
tons per day. 


The R. W. G. Foundry Co., Anderson, Ind., 
recently has placed a foundry in operation 
for the manufacture of gray iron castings. 
The officers of this company follow: J. E. 
Westerfield, president; M. G. Reynolds, vice 
president and J. C. Groble, secretary and 
treasurer. 

A contract has been let by the Blake & 
Knowles Works of the Worthington Pump & 
Machinery Corp., Cambridge, Mass., for the 
erection of a foundry addition, one-story, 80 
x 120 feet, and a brick and concrete building, 
four stories, 65 x 120 feet. 


Albert W. Wagner, Thomas W. Samuels 
and Charles C. Leforgee have organized the 
Wagner Castings Co., Decatur, Ill., with $40,- 
000 capital, and have taken over the business 
of the Decatur Foundry Co. The new com- 
pany will continue the manufacture of light 
gray iron castings and later also will make 
malleable castings. 
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